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Background
Transparency of cost and performance in physical therapy was the driver to develop a set 
of quality indicators for physical therapy in primary care. In 2005 free pricing was introduced 
to regulate this physical therapy market. Only a few practices made their prices public. A 
discussion started on supply, prices, and quality in physical health care, resulting in an appeal 
shared by all stakeholders to develop a national set of quality indicators. The stakeholders, 
i.e. patients, physical therapists, insurers, the healthcare inspectorate, and policy makers, 
aimed at different goals with the set of indicators. These indicators should provide 
information for:
• patients or consumers to become informed on the quality of a physical therapy practice, 
eventually resulting in an informed choice;
• physical therapists to assure and improve the quality of care given based on a comparison 
between their own performance and a benchmark;
• insurers to base contracts on;
• the healthcare inspectorate to guarantee minimal requirement; and
• policy makers to decide on next steps in the assurance and improvement of physical 
therapy.
Everyone realized that a joint set would be a challenge. However, this choice was motivated 
by the desired saving in data collection and interpretation, which also gave rise to limit the 
number of indicators.
Research aim
This thesis studied the development, testing and implementation of quality indicators for 
physical therapy. The conclusions of this thesis can be used to learn lessons from in future 
quality measuring projects. 
Chapter 1 – General introduction
The general introduction provides a definition of quality indicators, and a method for the 
development of a set of quality indicators by different stakeholders. The method 
distinguishes 6 steps that is (1) the framework, (2) the first draft, (3) topic selection, (4) 
consensus rounds, (5) empirical testing, (6) critical appraisal. Ideally, the set can now be 
implemented, which calls for an appropriate strategy. The development, testing and 
implementation of the set of quality indicators for physical therapy gave rise to the following 
research questions for this thesis.
1. What were the steps taken in the development process and what were the results of the 
development process (chapter 2)?
2. What dimensions can be distinguished in the patients’ experiences of quality of care 
(chapter 3)?
3. Do the measurement properties of the quality indicators meet the scientific standards 
(chapter 4)?
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4. To what extent is data from electronic health records comparable to survey data with 
respect to content and data quality (chapter 5)?
5. What are the reasons behind the (non) use of feedback reports for quality improvement 
(chapter 6)?
Chapter 2 – Developing quality indicators for physical therapy
Quality indicators for physical therapy care (Qualiphy; in Dutch Kwaliefy) were developed 
based on the six steps method together with all stakeholders, that is patients, physical 
therapists, insurers, the healthcare inspectorate, and policy makers. The consensus 
procedure was a stepwise Delphi method on the framework, the first draft, and the topic 
selection respectively. The result was a set of 23 quality indicators, covering three domains 
of physical therapy care. The first domain, the physical therapy care process, consisted of 
eight indicators and was a mixture of process and outcome indicators. Questionnaires were 
developed for physical therapists to complete on 20 to 30 patient cases. The scores of the 
quality indicators could be calculated from the items in the questionnaires. The second 
domain, patient experiences, consisted of ten indicators and was a mixture of structure, 
process and outcome indicators. Patients were asked to complete questionnaires about 
their experiences during their treatment. The third domain concerned  practice management. 
Five structure indicators were developed to measure the quality of practice management. 
The information on the practice management was collected at practice level by the practice 
manager by filling in a questionnaire. This set of indicators was piloted among 51 
volunteering physical therapy practices with 145 physical therapist who evaluated 3,166 
patients. Furthermore, 2,123 patients from these practice completed a patient experience 
questionnaire. Each of the practices received a feedback report afterwards with the indicator 
scores set against the average scores. Minor editorial changes were made to the 
questionnaires. A major benefit of the development process was that, for the first time, a 
generic set of quality indicators was developed for physical therapy that could measure and 
compare the quality of care of the entire physical therapy population. All relevant 
stakeholders were involved from the beginning to develop the set of indicators to create 
support for the nationwide implementation in the following years. However, due to time 
constraints in the project, there was no time for a proper psychometric evaluation of the 
quality indictors before nationwide implementation of the indicators.
Chapter 3 – Component analysis on the domain Patient experiences
In chapter 3, data from the practice test in 2008 was used to perform a principal component 
analysis on the domain patient experiences. The aim was to increase feasibility by item 
reduction as well as a reduction in the number of indicators / dimensions of patient 
experiences to increase clarity for the patients. 2,123 patients of 51 physical therapy 
practices filled out the patient experiences questionnaire. The analysis revealed two 
dimensions of patient experiences, i.e. ‘personal interaction’, ‘practice organization’. A third 
dimension ‘patient reported outcome’ was created artificially for theoretical reasons. The 
first dimension ‘personal interaction’ consisted of 14 items measuring the general conduct 
of the physical therapist in terms of good communication, empathy etc. The second 
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dimension ‘practice organization’ measured organizational aspects of the physical therapy 
practice in 9 items. These items measured for example the comfort of the waiting room, or 
accessibility of the practice. The last dimension ‘patient reported outcome’ measured the 
outcome of the treatment according to the patient. The number of items could be reduced 
by more than a third, and the number of dimension or quality indicators could be reduced 
from ten to three. Incorporating component analysis in the development process is an 
important way to increase feasibility and clarity and reduce respondent burden as the 
number of items was reduced by more than a third and the number of quality indicators 
or dimensions from ten to three. 
Chapter 4 – Psychometric evaluation of the quality indicators
In this chapter data of the domain physical therapy care collected in 2009 and 2010 was used 
to evaluate the psychometric properties of the eight quality indicators in this domain. 
Measurement properties on content and construct validity, reproducibility, floor and ceiling 
effects and interpretability of the indicators were assessed using comparative statistics and 
multilevel modeling. In 3,743 physical therapy practices, 11,274 physical therapists reported 
on a total of 311,751 patients. Content validity was acceptable. Construct validity (using 
known groups techniques) of two outcome indicators was also acceptable; hypotheses on 
age, gender and chronic vs. acute care were confirmed. For the whole set of indicators 
reproducibility was approximated by correlating 2009 and 2010 data and was rated 
moderately positive. Interpretability was rated acceptable as well, as distinguishing between 
patient groups was possible. Ceiling effects were assessed negative as they were high to 
extremely high (30% for outcome indicator 6, to 95% for administrating results). The high 
ceiling effects make it difficult to detect relevant changes in quality as well as to differentiate 
between therapists and practices at the high end of the scale. It is recommended that efforts 
are made to reduce the potential causes of the ceiling effects, for example selection bias, 
or gaming as the usability of the quality indicators in this domain suffers from these effects.
Chapter 5 – Comparison between EHR data and survey data 
In 2011, existing electronic health records were adapted so that data for quality measurement 
for the domain physical therapy care process could be extracted directly from electronic 
health records (EHRs). In 2009 and 2010, data was collected through surveys. With the 
emergence of the EHRs as a pervasive healthcare information technology, new opportunities 
and challenges for use of clinical data for quality measurements arise with respect to data 
quality, data availability and comparability. The objective of this chapter was to test the 
suitability of data extracted from EHRs for quality measurements compared to survey data. 
The integration was evaluated for comparability. EHR data was compared to survey data 
on completeness and correctness. A total of 5,960 physical therapists provided data in both 
the survey cohort (2009 and 2010) as well as in the EHR cohort (2011) on the physical 
therapist care process. The survey data described 164,164 patient cases and the EHR data 
described 86,282 patient cases. Five of the eight quality indicators in this domain were 
translated to the EHRs. One indicator was omitted, because of its narrative character. 
Differences of opinion on how to incorporate this indicator in the EHR lead to the removal 
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of the indicator from the set. Two indicators were combined and another indicator was 
omitted because the physical therapists did not believe this to be a good representation of 
the quality of care. Of the five quality indicator left, one proved incomparable, due to 
software errors in some of the EHRs. Three out of four comparable quality indicators 
performed better in EHR data on completeness. EHR data also proved to be correct; although 
significant, the differences in indicator outcomes between EHR and survey data were small. 
The main challenges are ensuring comparability between survey data and EHR data, as well 
as comparability between different EHR-systems. Collecting data from surveys is costlier 
both in time and money, and data quality of both systems was roughly the same so future 
efforts should be aimed at streamlining the use of EHR data for quality of care research. 
Standardization of the format of EHRs, the use of a standardized coding and exploring free-
text mining tools require a considerable effort from the physiotherapy community, 
researchers and EHR developers. A standardized EHR can be used for continuous 
measurement of the quality of care, and for providing real-time feedback to all stakeholders.
Chapter 6 – Reasons behind the (non) use of feedback reports
The objective of this chapter was to explain the use or non-use of feedback reports for 
quality improvements by examining the reasons to participate in Qualiphy and to identify 
barriers and facilitators to use feedback reports for quality improvements in a mixed method 
approach. After each of the data collection rounds (2009 – 2011) to calculate the quality 
indicators, evaluation surveys were held among the participants. These evaluation surveys 
were used to answer the question why feedback reports were used. A total of 257 physical 
therapists completed the evaluation survey. Further, to answer the question what the 
barriers and facilitators were for using the feedback reports, 12 interviews with physical 
therapists were held in 2011 among participating practices. The physical therapists that 
only mentioned financial reasons to participate in Qualiphy were less likely to use the 
feedback reports than physical therapists who mentioned both professional reasons to 
participate and financial reasons. It was further concluded that the likeliness to use the 
feedback reports in 2011 was lower than in 2009 and 2010. Changing circumstances 
surrounding the project lead to decreasing willingness to use the feedback reports. In 2009, 
participation was voluntary, so the physical therapists that joined the project at that time 
were the most willing to learn from the project and to change, i.e. to improve the quality of 
care. In 2010, participation was rewarded and in 2011 it was mandatory to obtain a contract. 
From the qualitative interviews, a picture of growing distrust emerges, both with respect to 
the reliability of the data and the quality indicators, as well as between participating physical 
therapists and health insurance companies. This was associated with a decrease in the 
willingness to use the feedback reports and can be seen as the most important barrier for 
a successful implementation of quality improvement strategies. The most important 
facilitator for using the feedback reports is that is can serve as a tool to support and structure 
quality improvement initiatives. Policy makers should be aware that introducing external 
stimuli mid-game when implementing a quality system can decrease the trust necessary to 
improve the quality of care.
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Chapter 7 – General discussion and conclusion
In this chapter the main findings with respect to developing, testing and implementing of 
quality indicators are presented. In addition, we reflect on the findings focusing on some 
of the benefits and drawbacks of stakeholder involvement, and especially the role of trust 
versus control in risk assessment. Healthcare projects aimed at developing measuring 
systems to monitor and improve the quality of care should be considered as strategic 
healthcare alliances, in which efforts should be made to build trust between different 
stakeholders, decrease the (perceived) risk for different stakeholders, and agree on control 
mechanisms. These efforts should be maintained throughout the project and should be 
described and studied in future research to study their effect on predicting the success of 
healthcare projects. Furthermore, objective assessment of data quality, i.e. by testing of the 
psychometric properties of the quality indicators, as well as a subjective assessment of the 
same properties as perceived by the users should be an integral part of the development 
phase. By comparing objective and subjective assessments, discrepancies can be dealt 
before the indicators are implemented. Successful use of the quality indicators depends on 
a high assessment of both types. Also, employing item-reduction strategies in the 
development phase increases feasibility as it reduces respondent burden. Further reducing 
respondent burden is the transition from data collected through surveys to data extracted 
directly from EHRs. We concluded in this thesis that continuous data extraction from EHRs 
seems to be the best method of data collection to measure the process of clinical reasoning, 
as it decreases respondent burden, and increases reliability and validity of the data. EHR 
formats have to be uniform to be comparable, and extra effort should be put into maintaining 
the privacy of the patients. Furthermore, text mining tools have to be developed or adapted 
for this specific domain, so that the health professional can describe the patient case in a 
narrative manner in the EHRs. This will mean that for the quality measurements, the 
narrative data will have to be coded uniformly to be able to extract it from the EHRs and 
used to calculate the quality indicator scores. For some of the data it will be more convenient 
to let the physical therapist provides a code himself. This can be supported by pictures, for 
example to pinpoint the exact location on the body where the patient is hurt. Furthermore, 
EHRs can be fitted with extra modules, such as documenting and printing a post visit 
summary to enhance communication with the patients. Last, to stimulate quality 
improvements, feedback reports should be made available in real-time, and contain explicit 
and measurable goals as well as action-plans so that they can be deployed at any time. 
Finally, well-specified and well-directed financial incentives aimed at improvement can 
further increase the quality of care.
Working together with so many different stakeholders and trying to achieve such different 
aims proved to be as difficult as dancing the tango with three persons. It takes high levels 
of concentration, trust and commitment of all stakeholders involved. With this thesis, we 
have contributed to writing the choreography for such an intricate dance.
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Achtergrond 
De transparantie van kosten en prestaties in de zorg was de reden om een  set van 
kwaliteitsindicatoren voor de fysiotherapie in de eerste lijn te ontwikkelen. In 2005 zijn de 
tarieven vrijgegeven om de markt voor fysiotherapie te regelen. Enkele  praktijken maakten 
hun prijzen openbaar. Een discussie begon over aanbod, prijzen en kwaliteit in de 
fysiotherapeutische zorg, wat resulteerde in een wens van alle belanghebbenden om een 
nationale set van kwaliteitsindicatoren te ontwikkelen. De belanghebbenden, dat wil zeggen 
patiënten, fysiotherapeuten, verzekeraars, de zorginspectie en beleidsmakers, beoogden 
verschillende doelen met de set indicatoren. Deze indicatoren dienen informatie te 
verstrekken voor: 
• patiënten of consumenten om ze op de hoogte te brengen van de kwaliteit van een 
fysiotherapeutische praktijk, zodat zij een geïnformeerde zorgkeuze kunnen maken;
• fysiotherapeuten om de kwaliteit van de zorg te waarborgen en te verbeteren, gebaseerd 
op een vergelijking tussen hun eigen prestatie en een benchmark;
• verzekeraars om hun zorginkoop contracten op te baseren; 
• de gezondheidsinspectie om de minimale vereisten voor de kwaliteit van zorg te 
waarborgen;  en 
• beleidsmakers om te beslissen over het landelijk beleid in de fysiotherapie. 
Iedereen besefte dat het ontwikkelen van een gezamenlijke set een uitdaging zou zijn. Maar 
dit was noodzakelijk om tot een zinnige en zuinige gegevensverzameling te komen,  waarmee 
de registratielast beperkt kon blijven en de interpretatie van de gegevens op één hand zat. 
Daarvoor is het project Kwaliteitsindicatoren Eerstelijns Fysiotherapie (Kwaliefy) opgezet. 
Onderzoeksdoel 
Dit proefschrift bestudeerde de ontwikkeling, het testen en het implementeren van 
kwaliteitsindicatoren voor de fysiotherapie in de eerste lijn. De conclusies van dit proefschrift 
kunnen gebruikt worden om lessen te leren voor toekomstige projecten die ten doel hebben 
de kwaliteit van zorg te meten en te verbeteren. 
Hoofdstuk 1 - Algemene inleiding 
De algemene inleiding geeft een definitie van kwaliteitsindicatoren en een methode voor 
de ontwikkeling van kwaliteitsindicatoren met en voor verschillende belanghebbenden.  De 
methode onderscheidt 6 stappen; (1) het creëren van een raamwerk, (2) het eerste ontwerp, 
(3) de onderwerpselectie, (4) de consensusronden, (5) het empirisch testen, en (6) een 
kritische evaluatie. Idealiter kan de set nu geïmplementeerd worden, wat een passende en 
weldoordachte strategie vraagt.  De ontwikkeling, het testen en de implementatie van de 
set van kwaliteitsindicatoren voor de fysiotherapie leidde tot de volgende onderzoeksvragen 
voor dit proefschrift.
1. Wat waren de stappen in het ontwikkelingsproces en wat waren de resultaten van het 
ontwikkelingsproces (hoofdstuk 2)? 
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2. Welke dimensies kunnen onderscheiden worden in de ervaringen van de patiënten met 
kwaliteit van fysiotherapeutische zorg (hoofdstuk 3)? 
3. Voldoen de psychometrische eigenschappen van de kwaliteitsindicatoren aan de 
wetenschappelijke normen (hoofdstuk 4)? 
4. In hoeverre zijn gegevens uit elektronische patiëntendossiers vergelijkbaar met gegevens 
afkomstig van vragenlijsten met betrekking tot de inhoud en de kwaliteit van de gegevens 
(hoofdstuk 5)? 
5. Wat zijn de redenen voor het (niet) gebruiken van feedbackrapporten voor 
kwaliteitsverbetering (hoofdstuk 6)?
Hoofdstuk 2 - Ontwikkeling van kwaliteitsindicatoren voor fysiotherapie 
Kwaliteitsindicatoren voor fysiotherapeutische zorg zijn ontwikkeld op basis van de zes 
genoemde methodestappen in samenwerking met alle belanghebbenden, dat wil zeggen 
patiënten, fysiotherapeuten, verzekeraars, de gezondheidszorg inspectie en beleidsmakers. 
Consensus is gezocht over (1) het te hanteren raamwerk, (2) het eerste ontwerp en (3) de 
onderwerpselectie. Hierbij is gebruik gemaakt van een Delphi methode, waarin telkens het 
onderzoeksteam op basis van literatuur met een voorzet kwam, de belanghebbenden een 
schriftelijke reactie gaven, vervolgens de geschilpunten in een fysieke bijeenkomst werden 
bediscussieerd en tot slot de conceptversie nog één maal  door de belanghebbenden van 
schriftelijk commentaar werd voorzien. Het resultaat was een set van 23 kwaliteitsindicatoren 
die drie domeinen van fysiotherapeutische zorg bestrijken. Het eerste domein, het 
fysiotherapeutische zorgproces, bestond uit acht indicatoren en was een mix van proces- en 
uitkomstindicatoren. Er zijn vragenlijsten ontwikkeld voor fysiotherapeuten om te 
rapporteren over 20 tot 30 afgeronde behandelingen van patiënten. De scores van de 
kwaliteitsindicatoren kunnen worden berekend met de items uit de vragenlijsten. Het 
tweede domein, patiëntervaringen, bestond uit tien indicatoren en was een mix van 
structuur-, proces- en uitkomstindicatoren. Voor het verzamelen van de gegevens zijn 
vragenlijsten ontwikkeld die patiënten kunnen invullen. Het derde domein betrof 
praktijkmanagement, waarvoor  vijf structuurindicatoren zijn  ontwikkeld. De informatie over 
het praktijkmanagement kan op praktijkniveau worden verzameld door de praktijkmanager. 
Deze set van indicatoren is  in 2008 in de praktijk getest onder 51 fysiotherapiepraktijken 
die zich vrijwillig hadden opgegeven. In totaal hebben 145 fysiotherapeuten de zorg van 
3.166 patiënten met behulp van de vragenlijsten geëvalueerd. Bovendien hebben 2.123 
patiënten uit deze praktijken hun praktijkervaringen kenbaar gemaakt met de daarvoor 
bestemde vragenlijst. Elke praktijk kreeg daarna een feedbackrapport met hun behaalde 
indicatorscores die werden afgezet tegen de gemiddelde scores van de deelnemende 
praktijken (de benchmark). Na de praktijktest zijn kleine redactionele wijzigingen aangebracht 
in de vragenlijsten. Een belangrijk voordeel van het doorlopen ontwikkelingsproces was dat 
voor de eerste keer een generieke set kwaliteitsindicatoren is ontwikkeld voor de eerstelijns 
fysiotherapie, die de kwaliteit van de zorg van de gehele populatie fysiotherapeuten kon 
meten en vergelijken. Door alle relevante belanghebbenden vanaf het begin te betrekken 
bij het ontwikkelen van de set indicatoren is de ondersteuning voor de nationale 
implementatie in de komende jaren vergroot. Vanwege de beperkte doorlooptijd van het 
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project was er voor de volgende ronde van het uitvragen van de kwaliteitsindicatoren 
onvoldoende tijd om een gedegen psychometrische evaluatie uit te voeren. 
Hoofdstuk 3 - Component analyse op het domein Patiëntervaringen 
In hoofdstuk 3 worden  de gegevens afkomstig van de praktijktest in 2008 gebruikt om een 
principale componenten analyse op het domein patiëntervaringen uit te voeren. Het doel 
was om na te gaan of door itemreductie de duur van het invullen van de vragenlijsten kon 
worden verkort, en of door een vermindering van het aantal indicatoren / dimensies van 
patiëntervaringen de duidelijkheid van de vragenlijst voor de patiënten kon worden vergroot. 
2.113 patiënten uit 51 fysiotherapiepraktijken hebben de vragenlijst van de patiëntervaringen 
ingevuld. De analyse onthulde twee dimensies van patiëntervaringen, ‘persoonlijke interactie’ 
en ‘praktijkorganisatie’. Een derde dimensie ‘door de patiënt gerapporteerd resultaat’ is 
kunstmatig in stand gehouden voor het kunnen formuleren van een uitkomstindicator. De 
eerste dimensie ‘persoonlijke interactie’ bestond uit 14 items die het algemene gedrag van 
de fysiotherapeut meten in termen van goede communicatie, empathie, enz. De tweede 
dimensie ‘praktijkorganisatie’ meet organisatorische aspecten van de fysiotherapiepraktijk 
met 9 items. Deze items meten bijvoorbeeld het comfort van de wachtkamer of de 
toegankelijkheid van de praktijk. De laatste dimensie ‘door de patiënt gerapporteerd 
resultaat’ meet de uitkomst van de behandeling volgens de patiënt. De resultaten laten zien, 
dat het aantal items met meer dan een derde kan worden verminderd en het aantal 
dimensies of indicatoren kan van tien naar drie worden teruggebracht. Het integreren van 
componentanalyse in het ontwikkelingsproces is een belangrijke manier om de 
respondentlast te verminderen en de duidelijkheid te verhogen. 
Hoofdstuk 4 - Psychometrische evaluatie van de kwaliteitsindicatoren 
In dit hoofdstuk wordt de data van het domein fysiotherapeutische zorg, dat is verzameld in 
2009 en 2010 gebruikt om de psychometrische eigenschappen van de acht bijbehorende 
kwaliteitsindicatoren te evalueren. Psychometrische eigenschappen zoals inhouds- en 
constructvaliditeit, reproduceerbaarheid, vloer- en plafondeffecten en interpretatie van de 
indicatoren zijn beoordeeld met behulp van vergelijkende statistiek en multilevel 
modellering. In 3.743 fysiotherapiepraktijken hebben 11.274 fysiotherapeuten vragenlijsten 
ingevuld, waarmee de verleende zorg aan in totaal 311.751 patiënten is beschreven. Op 
basis van de resultaten kan de inhoudsvaliditeit als voldoende worden aangemerkt. De 
constructvaliditeit (berekend met behulp van ‘known group techniques’) van de twee 
uitkomstindicatoren bleek aanvaardbaar;  hypothesen over leeftijd, geslacht en chronische 
versus acute zorg zijn bevestigd. Voor de hele set van indicatoren is de reproduceerbaarheid 
bestudeerd door naar de correlaties te kijken van de gegevens uit 2009 en uit 2010; deze 
waren matig positief. Verder kan de interpreteerbaarheid als acceptabel worden beoordeeld, 
aangezien onderscheid tussen patiëntgroepen mogelijk was.  De scores op de indicatoren 
was hoog tot zeer hoog (30% voor uitkomstindicator 6, tot 95% voor het administreren van 
resultaten). Er is dus sprake van  plafondeffecten, waardoor het moeilijk is om relevante 
veranderingen in kwaliteit te detecteren en om onderscheid te kunnen maken tussen 
therapeuten en tussen praktijken bij de hoogste scores. Het is aan te bevelen dat de 
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mogelijke oorzaken van de plafondeffecten, bijvoorbeeld selectiebias of gaming, worden 
onderzocht om deze effecten  te verminderen aangezien de bruikbaarheid van de 
kwaliteitsindicatoren in dit domein verminderd wordt door deze effecten. 
Hoofdstuk 5 - Vergelijking tussen EHR-data en vragenlijstdata
In 2011 zijn de bestaande elektronische patiëntendossiers (EPD’s) zodanig aangepast dat 
data ten behoeve van de kwaliteitsmeting voor het domein fysiotherapeutische zorgproces 
rechtstreeks uit de EPD’s konden worden geëxtraheerd. In 2009 en 2010 werd de data nog 
verzameld met vragenlijsten. Met de opkomst van de EPD’s als een snel aan populariteit 
winnende informatietechnologie in de gezondheidszorg ontstaan  nieuwe kansen en 
uitdagingen voor het gebruik van klinische data. Zo kunnen deze gegevens worden ingezet 
voor kwaliteitsmetingen, wat ten goede kan komen aan de betrouwbaarheid, de 
beschikbaarheid en vergelijkbaarheid van de gegevens. Het doel van dit hoofdstuk is om 
de geschiktheid van de data afkomstig uit EPD’s voor het meten van de kwaliteit van zorg 
te vergelijken met data afkomstig uit vragenlijsten. De data uit de aangepaste EPD’s en de 
data uit de vragenlijsten die in 2009 en 2010 zijn gebruikt, zijn  geëvalueerd op 
vergelijkbaarheid, . volledigheid en correctheid. In totaal hebben 5.960 fysiotherapeuten 
gegevens verstrekt in het vragenlijstcohort (2009 en 2010) en in het EPD-cohort (2011) over 
het fysiotherapeutisch proces. De data uit de vragenlijst bevat informatie over het 
behandeltraject van 164.164 patiënten en de EPD-data over 86.282 patiënten. Vijf van de 
acht kwaliteitsindicatoren in dit domein zijn vertaald naar de EPD’s. Eén van de acht 
oorspronkelijke indicatoren is weggelaten vanwege zijn narratieve karakter. Verschillen van 
mening over de manier waarop deze indicator in het EPD moest worden opgenomen, leidde 
uiteindelijk tot het verwijderen van de indicator uit de set. Twee van de acht indicatoren zijn 
gecombineerd en nog een andere indicator is weggelaten omdat de fysiotherapeuten dit 
niet beschouwden als een goede weergave van de kwaliteit van de zorg. Van de vijf 
kwaliteitsindicator die overbleven bleek bij het bestuderen van de verkregen gegevens, dat 
één indicator onvergelijkbaar was met de vragenlijstgegevens door softwarefouten bij de 
EPD’s van enkele grote EPD-leveranciers. Voor drie van de vier vergelijkbare kwaliteits-
indicatoren die in de analyse zijn betrokken, bleek dat  de EPD-data beter scoorden op 
‘volledigheid’ dan de indicatoren berekend met de vragenlijstgegevens. EPD-data bleek ook 
correct te zijn; de verschillen in indicatoruitkomsten tussen EPD- en vragenlijstdata waren 
zeer klein, al waren ze wel significant. De belangrijkste uitdagingen met betrekking tot het 
gebruik van EPD’s voor kwaliteitsmetingen zijn de onderlinge vergelijkbaarheid van de 
verschillende EPD-systemen en het invullen van de narratieve functie van de 
vragenlijstgegevens.  Het verzamelen van gegevens met behulp van vragenlijsten is 
kostbaarder in tijd en geld en de kwaliteit van de gegevens van beide 
dataverzamelingsmethoden was ongeveer hetzelfde. Toekomstige inspanningen zouden 
gericht moeten zijn op het stroomlijnen van het gebruik van EPD-data voor onderzoek naar 
de kwaliteit van zorg. Standaardisatie van het format van EPD’s, het gebruik van een 
gestandaardiseerde codering en het verkennen van de mogelijkheden om vrije-tekst-velden 
te coderen met behulp van mining tools vereisen een aanzienlijke inspanning van de 
fysiotherapeuten, onderzoekers en EPD ontwikkelaars. Een gestandaardiseerd EPD kan dan 
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gebruikt worden voor het continu meten van de kwaliteit van de zorg en voor het verzorgen 
van real-time feedback aan alle belanghebbenden. 
Hoofdstuk 6 - Redenen voor het (niet) gebruiken van feedbackrapporten 
Het doel van dit hoofdstuk is om het gebruik of niet-gebruik van feedbackrapporten voor 
kwaliteitsverbeteringen te verklaren. Er is daarbij gekeken naar de redenen om deel te 
nemen aan het project Kwaliefy. Verder zijn de belemmeringen en bevorderende factoren 
om feedbackrapporten al dan niet te gebruiken voor kwaliteitsverbeteringen geïdentificeerd. 
In een mixed-method benadering zijn de kwantitatieve en kwalitatieve data gebruikt om de 
onderzoeksvragen te beantwoorden. Na elke dataverzamelingsronde  (2009-2011) zijn 
hiervoor enquêtes uitgezet onder de deelnemende fysiotherapeuten.  In totaal hebben 257 
fysiotherapeuten de enquête afgerond. Om meer zicht te krijgen op de belemmeringen en 
bevorderende factoren voor het gebruik van Kwaliefy en de feedbackrapporten zijn in 2011 
onder de deelnemende praktijken 12 interviews met fysiotherapeuten gehouden. Uit analyse 
van de enquête is duidelijk geworden dat de het participeren aan Kwaliefy om alleen 
financiële redenen, de kans op gebruik van de feedbackrapporten verlaagde ten opzichte 
van het hebben van zowel professionele als financiële redenen om deel te nemen aan 
Kwaliefy. Voorts achtten fysiotherapeuten in 2011 de kans lager dan in 2009, dat zij gevolg 
zouden geven aan de opgeleverde informatie uit de feedbackrapporten. Veranderende 
omstandigheden rondom het project lijken te hebben geleid tot een afnemende bereidheid 
om de feedbackrapporten te gebruiken. In 2009 was de participatie aan het project vrijwillig. 
De fysiotherapeuten die op dat moment bij het project waren betrokken, waren het meest 
bereid om van het project te leren en te veranderen, d.w.z. om de kwaliteit van de zorg te 
verbeteren. In 2010 werd deelname beloond door de verzekeraars en in 2011 was het 
verplicht voor het verkrijgen van een  contract. Uit de kwalitatieve interviews kwam een beeld 
naar voren van toenemend wantrouwen, wat betreft de betrouwbaarheid van de gegevens, 
de kwaliteitsindicatoren en maar ook onderling tussen de diverse belanghebbenden. De 
resultaten laten zien dat opgaat met een afname in de bereidheid om de feedbackrapporten 
te gebruiken en kan gezien worden als de belangrijkste barrière voor een succesvolle 
implementatie van kwaliteitsverbeteringsstrategieën. De belangrijkste bevorderende factor 
voor het gebruik van de feedbackrapporten is dat het kan dienen als hulpmiddel om 
initiatieven voor kwaliteitsverbetering te ondersteunen en te structureren. De 
belanghebbende die deelnamen aan Kwaliefy lijken onvoldoende te hebben  ingeschat dat 
het tussentijds invoeren van externe stimuli bij het implementeren van een kwaliteitssysteem 
het vertrouwen kan verminderen dat nodig is om de kwaliteit van de zorg te verbeteren en 
dat wantrouwen in de kwaliteit van de gegevens de beoogde doelstellingen, namelijk het 
verbeteren van de kwaliteit op basis van de feedbackrapporten, kan schaden. 
Hoofdstuk 7 - Algemene discussie en conclusie 
In dit hoofdstuk worden de belangrijkste bevindingen met betrekking tot het ontwikkelen, 
testen en implementeren van kwaliteitsindicatoren gepresenteerd. Daarnaast reflecteren 
we op de bevindingen die zich richten op enkele voor- en nadelen van de betrokkenheid 
van alle belanghebbenden, en met name de rol van vertrouwen ten opzichte van controle 
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in risicobeoordeling. Gezondheidszorgprojecten die gericht zijn op het ontwikkelen van 
meetsystemen om de kwaliteit van de zorg te controleren en te verbeteren, kunnen worden 
beschouwd als strategische gezondheidszorgallianties. In deze allianties moeten alle 
betrokkenen zich inspannen om vertrouwen op te bouwen, het (gepercipieerde) risico voor 
de verschillende belanghebbenden te verminderen en overeenstemming te bereiken over 
de controle mechanismen. Deze inspanningen behoren door het hele project gehandhaafd 
te worden. Toekomstig onderzoek kan ingezet worden om deze inspanningen nader te 
beschrijven en om hun effect te bestuderen op het succes van projecten naar 
kwaliteitsmetingen. Bovendien is het aan te raden dat de objectieve beoordeling van de 
kwaliteit van de data, door het testen van de psychometrische eigenschappen van de 
kwaliteitsindicatoren, evenals een subjectieve beoordeling van dezelfde eigenschappen 
door de gebruikers, een integraal onderdeel wordt van de ontwikkelingsfase. Door objectieve 
en subjectieve beoordelingen van meeteigenschappen te vergelijken, kunnen discrepanties 
worden aangepakt voordat de indicatoren landelijk worden geïmplementeerd. Succesvol 
gebruik van de kwaliteitsindicatoren hangt af van een hoge beoordeling van zowel objectieve 
als subjectieve evaluaties. Daarnaast kan  onderzoek naar  item-reductie strategieën in de 
ontwikkelingsfase de haalbaarheid verhogen, vanwege het verlagen van de registratielast. 
Ook de overgang van data verzameld met vragenlijsten naar data die direct uit EPD’s is 
geëxtraheerd, zal bijdragen aan een verminderde registratielast. We concluderen in dit 
proefschrift dat een continue mogelijkheid van data-extractie vanuit EPD’s een geschikte 
methode is voor dataverzameling, waarmee  de betrouwbaarheid en validiteit van de data 
kan worden verhoogd. EPD-formats dienen dan wel uniform te zijn voor de vergelijkbaarheid 
en ook zijn afspraken nodig over een correcte wijze van registreren en de privacy van de 
patiënten. Een mogelijkheid die zeker nadere exploratie behoeft is het ontwikkelen van een 
tekst ‘mining tool’. Hiermee kan de fysiotherapeut op een verhalende manier de 
patiëntbehandeling met resultaten blijven beschrijven in een EPD, maar dit betekent voor 
de kwaliteitsmetingen dat de verhalende gegevens achteraf op een uniforme wijze 
gecodeerd en geëxtraheerd dienen te worden. Van een aantal gegevens zal het echter 
handig blijven, dat de fysiotherapeut dit zelf op eenvoudige wijze codeert. Dit coderen kan 
wel beter worden ondersteund met visuele afbeeldingen, zodat bijvoorbeeld de juiste plek 
van de klachten kan worden aangewezen en vastgelegd. Overigens kan het EPD ook worden 
ingezet bij het documenteren en afdrukken van een samenvatting van het bezoek voor de 
patiënt om de communicatie met de patiënten te verbeteren. Ten slotte, om 
kwaliteitsverbeteringen te stimuleren is het van belang om feedbackrapporten op elk 
moment real-time te kunnen aanmaken, zodat op elk willekeurig moment meetbare doelen 
met actieplannen kunnen worden opgesteld en gemonitord. Eventueel kunnen daarbij 
gerichte financiële stimuli worden ingezet om de kwaliteit van de zorg verder verhogen. 
Samenwerken met zoveel verschillende belanghebbenden met zulke diverse doelen in één 
project bleek zo moeilijk als het dansen van de tango met drie personen. Het vereist een 
hoog niveau van concentratie, vertrouwen en inzet van alle betrokkenen. Met dit proefschrift 
hebben we bijgedragen tot het schrijven van de choreografie voor zo’n ingewikkelde dans. 

General introduction
h o o f d s t u k  1
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Introduct ion
After the introduction of free pricing in physical therapy in the Netherlands in 2005, the 
Dutch Healthcare Authority (Nza) presented its vision on the physical therapy market[1]. 
Consumers of care were to be informed on the quality provided by physical therapists, so 
that they can compare practices to make an informed choice. Transparency was required 
and thus the Nza recommended the use of standardized instruments; quality indicators. 
These indicators could be used to measure quality for internal use, so that providers could 
improve their quality, as well as to inform consumers, health insurers and the health 
inspectorate on quality differences between providers. As this was the first time that a set 
of quality indicators was developed for physical therapy, it is important to evaluate their 
development, but also to test them scientifically on their measurement properties and to 
evaluate the implementation of such a quality measuring system. By studying these 
processes, valuable lessons can be extracted that can help medical professionals and policy 
makers who want to start measuring the quality of care in the future.   
This chapter presents an introduction of what quality indicators are and what they can be 
used for, methods of developing quality indicators with diverse stakeholders, and the use 
of indicators in the physical therapist practice. Furthermore, the Dutch context will be 
described in which the development of quality indicators for physical therapy took place. 
The chapter finishes with an outline of the thesis.
Defining qual i ty  indicators 
When defining quality indicators, three interrelated issues need to be addressed; what will 
the indicator measure, for what purpose and who will use the information. First of all, which 
components of the care process should the quality indicators cover? The answer dictates 
the type of indicator that is to be developed. Further, it is necessary to define the aim of the 
quality indicators and the stakeholders that are likely to use them. These last issues cannot 
be discussed separately, as the stakeholder determines the aim. Aims can be for example 
a tool to improve the quality of care by health professionals, or comparing different health 
care providers by patients. Usually, the quality measuring projects have multiple stakeholders 
who will use the quality indicators for different reasons. The last issue addresses the end 
users and their perspective on what quality of care is. Who are the stakeholders that are 
likely to use the indicators and how would they define quality? The following sections will 
discuss these issues.
Types of indicators
Quality indicators describe the practice performance in measurable elements for which is 
evidence or consensus that they can be used to assess the quality, and hence change the 
quality of care provided [2]. A distinction about the type of quality indicator can be based on 
Donabedian’s conceptualization of quality [3]. He distinguished quality of care in three 
components, structure, process and outcome. 
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Structural elements refer to the physical and organizational setting in which the provider 
of care works, as well as stable characteristics of the provider and the resources and tools 
at their disposal. The presence of clean changing rooms or the accessibility of the practice 
are examples of structural components, but also the presence of electronic health records 
and/or quality improvement plans. So, the structural elements are conditional to accomplish 
care processes. 
Process indicators focus on the actual care provided to the patient, e.g. diagnosing, treatment 
or communication with the patient. Process indicators are usually expressed as a quotient 
(numerator and denominator). The denominator describes the number of patients who 
were eligible to receive the care and the numerator the patients who have received the care. 
Performing care to the latest scientific developments as described in the guidelines can 
achieve optimal clinical patient outcomes. Outcome measures are defined in terms of 
mortality, morbidity and health status [4]. Most researchers agree that a set of indicators 
should be balanced among structure, process and outcome indicators. However, whereas 
payers attach more value toward outcome indicators, providers tend to value process 
indicators more highly [5,6]. Important to notice is that the types of indicators are not 
competing. Instead, they can reinforce each other: a high structural quality may lead to high 
quality processes, which in turn may lead to good outcomes [8]. However, these relations 
are influenced by confounders such as patient characteristics or the severity of the patient’s 
condition. 
Another distinction in the type of quality indicator is that they can be generic or specific. In 
case of generic quality indicators, elements of care applicable to all patients in a certain 
setting are being measured (e.g. communication or shared decision making). When the 
quality indicators are specific, they are related to certain condition such as lower back pain, 
diabetes or heart failure or to a certain healthcare environment (e.g. hospital care, wards, 
practices). 
The choice for the type of quality indicator is intertwined with the stakeholders involved 
and the aim of the indicator set. 
Aims and stakeholders
A distinction can be made between quality indicators that are used for internal or for 
external purposes. When the indicators are used internally, the aim is to stimulate the 
internal quality improvement of a practice or on a ward. They will be used primarily by 
health care providers. To stimulate improvements in the structure, process our outcomes 
of healthcare, it is important to first measure the quality of care in its current state.  In doing 
that, indicators are necessary for measurements, but that is not enough. Providing health 
professionals with data on their performance may help to improve their practice. Feedback 
reports on the quality of care can be an effective tool [8,9], although the evidence is unreliable 
and it is not yet understood how and when feedback works best. More research is needed 
to understand in what way quality indicators can be used for quality improvements. 
When the aim is external, the goal is to use quality indicators for public accountability or 
transparency. External indicators are more suitable for use by insurers or patients. With 
patients becoming more critical consumers of health services, they need information on 
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how a professional is performing to make a well-informed decision. The quality of care 
should be transparent, so that they can compare different health providers in a simple and 
accessible system. The health professional can also benefit from transparency, as it can 
attract new patients. Transparent quality indicators can serve that purpose. Also, as health 
insurers are moving from paying for quantity, that is reimbursing the number of treatments, 
to paying for quality, or paying for performance, they need data on the quality of the health 
professionals. Quality indicators can serve as a tool to identify and distinguish high and low 
performing professionals and creating a system with penalties and rewards. But it can also 
help the health professional in negotiating new contracts with the health insurers.
Finally, researchers can use data on the quality of care to study the effects or the efficiency 
of new treatments for example, or to examine implementation strategies for new treatments 
or new guidelines. 
Again, this is no black and white matter. An indicator measuring the communication skills 
of the professional can be used by the professional to improve the care on that aspect 
(internal) and at the same time be of value to the patient to compare professionals (external). 
The main difference is the value that different stakeholders attribute to the outcome, or in 
other words how quality of care is defined.   
All these different views and aims can create tension between the stakeholders when 
developing quality indicators. This is especially true when all of these stakeholders are 
involved in the development process and when the aims for using the quality indicators are 
divers. Different aims also mean that different psychometric properties are important. That 
poses a problem when different stakeholders want to use the same indicator for different 
purposes. In practice, it is mostly the case that stakeholders must work together, as data 
for the calculation of quality indicators is only sparsely collected due to the costs involved, 
making the development complex.
Acknowledging the complexity of defining quality indicators and the different perspectives 
of the stakeholders and their aims, requires somewhat of a balancing act and it is vital for 
a successful development process that a proper methodological approach is followed. 
Methods of developing quality indicators
In the past years’ quality indicator development has been conducted in different work 
settings in a more or less systematic way [10]. The less systematic approaches in quality 
assessment or improvement start in practice for example based on a case study, in which 
one case is discussed within a team, or a professional group to evaluate what could be 
improved to lead to a better outcome of the situation. In this way, the knowledge of all group 
members can be used to increase the quality of care. Based on consensus, the quality 
indicators are defined and norms on the desired level of quality are formed. 
Systematic approaches in the development of quality indicators rely more on evidence, for 
example based on clinical guidelines or on a systematic literature review. Indicators based 
on scientific evidence as formulated in guidelines are believed to have most impact on 
improving the quality of care [10]. Utilizing expert opinions can be necessary to complement 
the evidence at hand, especially when the evidence is weak, or insufficient or not specific 
enough [11,12], so that evidence is combined with consensus. For a systematic approach in 
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such procedures, consensus techniques can help in evaluating the common ground in the 
different expert opinions, so that an aggregated opinion can be distilled, as group opinions 
are more consistent and less likely influenced by personal bias than individual judgments 
of professionals [10]. Examples of such techniques are the Delphi technique [13,14,15] and the 
RAND appropriateness method [16,17]. Both techniques involve collecting feedback from 
experts and from other stakeholders on the topics of the quality indicators. The Delphi 
technique is mainly done by organizing postal rounds that involve repetitive administrating 
of questionnaires and providing anonymous feedback. The RAND method is more a 
combination of a systematic literature review by a small group of experts and panel group 
consultation. It is also possible to combine the two techniques, for example by first organizing 
questionnaires, and holding face to face meetings in a next round to discuss the results of 
the questionnaire. Such a methodology is called the Rand-modified Delphi technique [11].
An important step in the development process according to Kötter et al. [18] is a practice test. 
Based on their review of studies on the development of quality indicators, a practice test 
prior to publication or usage of quality indicators is essential to assess validity, reliability, 
feasibility and other important psychometric properties of quality indicators. Quality 
indicators can have an impact from the moment they are implemented, for example when 
used in a pay for performance model. Further, a proper pretest will likely increase the 
acceptance of the indicators [18]. A practice test should therefore be an integral part of the 
development and implementation strategy.
Finally, as implementation is so important, Kötter et al. [18] as well as Braspenning et al. [19] 
recommend a thorough discussion of implementation strategies as part of a gold standard 
of quality indicator development processes.
All things considered, the steps in general in the development process of quality indicators 
are presented in Figure 1. In step 1, the framework of the quality indicator set is defined. It 
should be agreed upon what part of the care process is going to be the focal point. Is the 
quality indicator set meant to focus on the process, the outcome of the treatment or on the 
structural elements in the care process, or on a combination? Further, the purpose of the 
indicators should be defined, whether the indicator set is meant to be generic or specific 
for a patient group. In other words, the aim of the indicator set. In the second step a first 
draft of the indicator set is made, based on existing quality indicators, clinical guidelines or 
scientific literature. This draft is then presented to experts and/or stakeholders in step 3, 
for example by anonymous questionnaires using the Delphi technique. The topics are 
assessed for relevance, clearness and feasibility. In step 4, consensus is sought between 
and within the different stakeholder groups. Is there agreement on the topics and on the 
definition of the indicators? After this step a set of preliminary quality indicators can be 
made, which can be tested in the practice test in step 5. The feasibility of the indicator set 
and the collection of the necessary data is assessed in this step, as well as the psychometric 
properties of the indicators. If need be, last changes can be made in the last step after which 
the quality indicator set is finalized.  
Quality indicators for Dutch primary physical care 
On February 1st, 2005, free pricing for self-employed Dutch physical therapists in primary 
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care was introduced. This brought about major changes, among others that the quality of 
care needed to become more transparent. One of the intentions of the insurers was that 
they wanted to move from a pay-for-quantity to a pay-for-performance cost model. 
Transparency into the quality of physical therapist care was necessary for this transition, 
as insurers wanted to be able to reward high quality care and to lower payments for low 
performing caregivers. Besides that, transparent care is a basic condition for a well-
functioning health market for other stakeholders as well. Patients should be given the 
opportunity to make well-informed decisions regarding their own health, whereas physical 
therapists would benefit from transparency to gain insight in their performance compared 
to a benchmark, and by receiving feedback on how to improve their quality of care. 
The Ministry of Health, Welfare and Sport (VWS) gave the Dutch Healthcare Authority (NZa) 
the task to monitor developments in this new market with free prices. In 2006, transparency 
regarding the quality of physical therapy in primary care was deemed insufficient [1] to 
accommodate all stakeholders. There was no system that could measure the quality of 
physical therapist care in such a way, that differences in the quality of care between physical 
therapist practices were transparent for the insurer, the care users or physical therapists 
themselves. Therefore, in 2007, the NZa commissioned the Scientific Institute for Quality in 
Healthcare (IQ healthcare) of the Radboud university medical center, in collaboration with 
Figure 1. Example of a methodical approach to develop quality indicators 
29
1
Introduction
the Center of Evidence Based Physiotherapy (CEBP) of the University of Maastricht, to 
develop a set of performance indicators supported by all stakeholders to provide insight 
into the quality of physical therapy practices. Although the promotion of transparency of 
quality of physiotherapy care is essentially the responsibility of the sector itself, by directing 
and financing the development of a set of quality indicators, the NZa stimulated the sector 
to promote transparency of care.
Research aim
This thesis sets out to study the development, testing and implementation of quality 
indicators for physical therapy. It is the first time that all the aspects in the development 
and use of quality indicators are studied so thoroughly. The conclusions of this thesis can 
be used to learn lessons from in future quality measuring projects.  
Outline of the thesis 
The next chapter in this thesis (Chapter 2) will describe the development process of quality 
indicators for physical therapy care (Qualiphy) in the Netherlands. It starts out with the 
Dutch context in which the development process was initiated followed by a description of 
the methods used to develop the quality indicators and the results. 
In Chapter 3 the quality of care is described from a patient’s perspective. With one of the 
definitions of quality of care according to the World Health Organization (WHO) [20] being 
that care should be patient-centered, that is to deliver ‘health care which takes into account 
the preferences and aspirations of individual service users’ [20, p. 10], the patient’s perspective 
on quality of care is important to consider as they are the subject of care. 
In Chapter 4 eight quality indicators for the physical therapist care process were evaluated 
for their measurement properties. Terwee et al. [21] proposed criteria for good measurement 
properties which were used as a framework to evaluate the quality indicators on validity, 
reproducibility, floor and ceiling effects and interpretability. 
Chapter 5 describes the transition in data collection methods for the calculation of the 
quality indicators from self-reporting through surveys to directly extracting the data from 
Electronic Health Records (EHRs). In this chapter, we will test the suitability of data extracted 
from electronic health records (EHRs) for quality measurements compared to survey data. 
As EHRs are emerging as a pervasive healthcare information technology, new opportunities 
and challenges for use of clinical data for quality measurements arise with respect to data 
quality, data availability and comparability. 
Chapter 6 describes the reasons behind the (non)use of feedback reports for quality 
improvements. As evidence is inconclusive on the merit of feedback reports with regards 
to quality improvements, a better understanding of why feedback reports are used is 
needed, apart from the question if they are used at all. 
This thesis concludes with a general discussion (Chapter 7), outlining the main findings of 
my research, methodological considerations, implications for practice, implications for 
research and a final conclusion. Table 1 presents the chapters with the research questions 
they intend to answer.
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Table 1. Overview of research questions
Chapter Research question
Chapter 1 Introduction
Chapter 2 What were the steps taken in the development process and what were the results of the 
development process?
Chapter 3 What dimensions can be distinguished in the patients’ experiences of quality of care?
Chapter 4 Do the measurement properties of the quality indicators meet the scientific standard?
Chapter 5 To what extent is data from EHR data comparable to survey data with respect to content and 
data quality?
Chapter 6 What are the reasons behind the (non) use of feedback reports for quality improvements?
Chapter 7 General discussion and conclusion
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Introduct ion
In 2006, transparency regarding the quality of physical therapy in primary care was deemed 
insufficient [1] to accommodate all stakeholders. There was no system that could measure 
the quality of physical therapist care in such a way, that differences in the quality of care 
between physical therapist practices were transparent for the insurer, the care users or 
physical therapists themselves. There was a need for a set of performance/quality indicators 
supported by all stakeholders and developed using a systematic approach to provide insight 
into the quality of physical therapy practices. 
Methods and results of developing quality indicators
A mixture of quality indicator development approaches was used to combine the most 
favorable aspects of each approach into one design. This way, potential disagreements in 
the postal rounds could be solved in face-to-face meetings, resulting in indicators that better 
represent the opinions of all the experts and end users [2,3]. Based on a systematic RAND 
modified Delphi method [4], topics that could be converted into preliminary indicators and 
after the practical test into a basic set of quality indicators were selected in six steps (Figure 
1). Since the result of one step is used as input for the following step, the methods and 
results are combined and described in the following paragraphs. 
Step 1: Building a framework
The project group for Qualiphy consisted of representatives of all parties; providers, patients, 
researchers and health insurers. The project was initiated by the government organization 
overseeing market competition in healthcare, the Dutch Healthcare Authority (NZa). The 
following organizations were represented in the project group: the Dutch Association for 
Health Insurers (ZN), the Dutch Healthcare Inspectorate (IGZ), the Royal Dutch Society for 
Physical Therapy (KNGF), the Dutch Patient Federation (NPCF) and researchers of the 
University of Maastricht (UM) and Radboud university medical center (RUMC). In meetings 
with the project group, it was decided that the set of quality indicators for physical therapy 
should cover the entire physical therapist population and therefore should be generic. The 
general aim of the indicator set was to provide enough information that IGZ and NZA, but 
also the patients and the insurers would be able to form a judgment on the quality of care. 
The set should include process indicators, as well as outcome and structure indicators. This 
way, comparisons could be made on the quality of care between physical therapy practices 
by insurers and patients and the mean scores on the set could be used as a benchmark for 
physical therapists to find out in what areas there was room for improvement. 
Step 2: Finding evidence/ draft of indicator set
PubMed was used to search for international classifications and models of quality of medical 
and allied healthcare. These were specified by country specific classifications and models. 
Furthermore, national and international job-specific traits as well as developments in 
guidelines for physical therapy were considered. The draft indicator set was composed by 
combining different models, classifications and professional characteristics. A distinction 
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was made in the process of clinical reasoning, structural elements, and the outcome of 
physical therapist care. The process indicators were mainly based on Dutch national clinical 
guidelines in physical therapy. For the structural indicators, evidence for structural elements 
that would influence the quality of care was identified. For the outcome indicators, the 
project group mostly focused on patient satisfaction, and existing measuring instruments 
such as the Consumer Quality index (CQi) and the Global Perceived Effect (GPE). Based on 
these findings, a list of topics was made. The topics were: treatment, practice information, 
quality policy and safety, certification, entrepreneurship and staff, hygiene, availability and 
accessibility of the practice, privacy, accommodation, administration, and communication 
and information. 
Figure 1. Methods and results of developing quality indicators for physical therapy in primary care
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Step 3: Topic selection 
Based on the list of topics, a questionnaire was sent to 40 stakeholders (10 physical 
therapists, 10 patients, 10 insurers, 10 representatives of several stakeholders (KNGF, NPCF, 
ZN), of which 75% responded (50% of physical therapists, 50% of the patients, 80% of the 
purchasers and 100% of the representatives of the different organizations). The questionnaire 
contained the list of topics related to the quality of physical therapy that was drafted in step 
2. The participants were asked to score these items on a 5-point Likert scale (1 not important- 
2 somewhat important - 3 important - 4 very important - 5 extremely important) and to 
provide a ranking of the topics. Of the returned questionnaires, the importance and ranking 
of the topics were studied and subsequently analyzed per topic. A median score of 3 or 
higher was classified as important. All of the topics were rated with a median score of 3 or 
higher, except for entrepreneurship and staff. 
Step 4: Consensus Rounds
The purpose of the consensus rounds was to define the preliminary set of indicators. For 
this purpose, three consensus rounds were held with representatives of the different 
stakeholder organizations (panel discussion) (KNGF, NPCF, ZN, the Healthcare Inspectorate 
and the Dutch Healthcare Authority (NZa)) (A). A separate consensus round was held with 
patients, i.e. lay persons (B). The result of these consensus rounds was then presented to 
health insurers and physical therapists (C). 
 A. Consensus rounds with stakeholder organizations
The discussion panel consisted of representatives of the stakeholder organizations KNGF, 
NPCF, ZN, Inspectorate and NZa. Three consensus meetings were necessary. In the first 
meeting, the topics were prioritized based on the importance scores and ranking of the 
questionnaires (See Table 1.). The median cut-off point was set at 3. If a topic was important, 
very important or was found extremely important, it was included. After discussion, the 
panel filled out a questionnaire to rate the remaining list of topics based on importance 
and to give each topic a rank score. 
Following the results of this second questionnaire the topics and themes were rearranged 
and the questioning method (to the physical therapist, to the patient or to the physical 
therapy practice owner) was considered (see Table 2.). 
After the final themes and topics were selected, the preliminary indicators were defined in 
the third consensus round (see Table 3.). 
 B.Consensus round users
After the input of the stakeholder organizations, KNGF, NPCF, ZN, the last two consensus 
rounds were held with the ‘ordinary’ users of the quality system; patients, physical therapists 
and representatives of different health insurers.
The patients (7 in total, 3 men, 4 women; 5 with acute symptoms, 2 with chronic symptoms) 
had a separately organized consensus round for lay persons in which they discussed the 
topics and the importance separately. Prior to the meeting, the patients completed a 
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questionnaire including a list of topics related to the quality of physiotherapy. During the 
meeting the questionnaire was first discussed and personal choices explained. Then the 
patients individually prioritized the issues by the importance and indicate their need for 
information on four levels:
1.   important that it will be done by the physiotherapist and I would like to have information 
on this topic;
2.   important that it will be done by the physical therapist but I do not need to have 
information; 3. not important to the quality;
4.   no opinion.
Finally, the patients made a top three of the main topics in two groups. Following consensus 
among patients the indicators were approved, with the addition that ‘disturbing during 
treatment’ was added as an item in the theme Patient experiences and added to the indicator 
Table 1. Prioritizing topics
Rank Topic
1. Communication and Patient centeredness 
2. Treatment
3. Administrating
4. Practice information
5. Quality policy and safety
6. Certification 
7. Hygiene, Availability and accessibility, Privacy, Accommodation
8. Entrepreneurship and staff)*
*Not included
Table 2. Rearranging topic into themes 
Theme Respondent Topics
Physical therapy care process Physical therapist (retrospective 
reporting on 20-30 patient cases)
Treatment
Communication and patient 
centeredness
Administrating
Practice organization and 
showcase information
Practice owner Administrating
Practice information
Quality policy and safety
Certification
Patient experiences Patient (cross section of 20-30 
patients per therapist)
Communication and patient 
centeredness
Hygiene, Availability and 
accessibility of practice, Privacy, 
Accommodation
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‘physical therapist approach’.
 C. Insurers and physical therapists  
The results of both consensus rounds were presented to a panel of 15 health insurers and 
five physiotherapists. The insurers made the importance of the outcome indicators clear 
and as a result, the indicator ‘intended result’ in the theme Physical therapy care process 
was split into ‘subjective result’ (result according to the therapist) and ‘objective result’ 
(outcome on the measuring instrument used). For the theme Patient experiences, the 
indicator ‘treatment outcome’ was split in three indicators; ‘intervention outcome’, ‘Global 
Perceived Effect’ (GPE) and ‘length of intervention period’. The theme Practice management 
and showcase information was renamed into Practice management. 
After the four steps were completed, the basic set of quality indicators and the underlying 
questions were established in 2008 to be tested in a practice test (see Table 4a through 4c). 
Table 3. Definitions of preliminary quality indicators for physiotherapy 
Theme Indicators Type of indicator
Physical therapy care 
process
Percentage of patients…:
• that received a methodically performed screening 
process
• that received a methodically performed diagnostic 
process
• for whom treatment goals were formulated
• that received a methodically performed therapeutic 
process
• for whom the treatment results are documented
• with intended result
• who reached agreement with the therapist regarding 
the physiotherapy process
• Process
 
• Process
• Process
• Process
• Process
• Outcome
• Process
Practice organization and 
showcase information 
• Safety issues
• Quality policy
• Professional cooperation
• Confidentiality of patient data
• Availability showcase information
• Structure
• Structure
• Structure
• Structure
• Structure
Patient experiences • Availability and accessibility 
• Accommodation
• Communication and information
• Physical therapist’ approach
• Continuity of treatment
• Self-management support 
• Treatment outcome
• Patient centeredness
• Structure
• Structure
• Process
• Process
• Process
• Process
• Outcome
• Process
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Step 5. Practice test 
For the practice test, physical therapists could volunteer to participate. Data was collected 
from August until November 2008 via web-based questionnaires. For the theme Physical 
therapy care process, a total of 145 physical therapists from 51 practices completed 
questionnaires on patient cases retrospectively on a total of 3,166 patients (on average 22 
patient cases per therapist) (see Table 5. for descriptives). The distribution of patient 
characteristics was comparable to a national representative sample [5,6]. There was an 
overrepresentation of multidisciplinary practices. For the theme Patient experiences 2,125 
patients of 51 practices participated (see Table 5.). In the PE theme, there was an 
overrepresentation of referred patients, as well as an overrepresentation of chronic patients. 
For the theme Practice management, 51 practice managers completed the questionnaire. 
After data collection, feedback reports were distributed among the practices. 
Indicator scores, as well as item scores at the level of the physical therapy practice were 
reported along with the mean score of the entire sample. Each indicator score received a 
color (green, yellow, orange or red) representing the place of the practice relative to the 
mean sample score (see Figure 2.). 
Table 5. Descriptives for the themes Physical therapy care process (PT), Patient experiences (PE) and Practice 
management (PM) 
PT PE PM National 
representative 
sample
N (patients for PT and PE, 
practices for PM)
3,166 2,125 51 4,719 practices and 
13,180 patients
Patient characteristics
• Direct access patient (%) 39 31 42.6
• Referred patient (%) 61 69 57.4
• Male (%) 42 38 40.4
• Age (mean (sd)) 47.1 (19.6) 46.4 (16.2) n.a.
• % very short treatment (1 to 9                                             
sessions)
54 52
• % short treatment (10-18 sessions) 27 25 83.31
• % long treatment (18 sessions or more) 19 23 16.7
Practice characteristics
• Mono disciplinary (%) 72.2 72.2 72.2 61
• Multi disciplinary (%) 27.8 27.8 27.8 39
• Average practice size (fte(sd)) 6.0 (4.3) n.a.
*n.a. not available; 1Treatment less than 18 sessions
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Results practice test
The indicator scores at practice level calculated from the practice test are presented in Table 
6. In the theme Physical therapy care process indicator scores range from 0.73 for indicator 
7 (objective intervention result) to 0.93 for indicator 3 (intervention goals administrated). 
For the theme Patient experiences, the scores are somewhat higher, ranging from 0.75 for 
indicator 14 (patient centeredness) to 0.99 for indicator 12 (physical therapists’ approach). 
What is noticeable here is that the standard deviations in this domain are a lot smaller than 
in the first theme, meaning that there is less spread around the mean. Last, the theme 
Practice management shows more variation in the indicators scores, which range from 0.28 
for indicator 23 (public information) to 0.80 for indicator 19 (safety). Indicator 20 could not 
be calculated due to errors in programming in the web survey. 
Step 6. Critical appraisal
In the evaluation following the practice test, the need for case-mix correction, the internal 
consistency, validity and feasibility of the indicator set were assessed. The need for case-mix 
correction was assessed by multivariate analysis for each quality indicator in the themes 
Physical therapy care process and Patient experiences. The following patient characteristics 
were assessed; age, gender, direct access or referred patient, number of treatments, 
treatment completed (only for the theme Patient experiences), patient informed on the 
duration of the treatment (only for the theme Patient experiences), treatment goal 
(stabilization of complaints, decrease in complaints, full recovery) (only for the theme Patient 
experiences), is the treatment goal adjusted during treatment or not (only for the theme 
Physical therapy care process). Table 7. presents the significant results of the multivariate 
analysis per indicator.
Although in 11 out of 18 quality indicators one or more patient characteristic had an 
influence on the indicator score, only in one case a case mix correction was deemed 
necessary. For the Global perceived effect (indicator 16 of the theme Patient experiences) 
a case mix correction was suggested for patients with the treatment goal ‘complete recovery’ 
as this characteristic had a positive influence on the indicator score. For all the other 
influential characteristics, it was decided that no case mix correction should be applied, 
Figure 2. Color scheme in feedback reports representing how a physical therapy practice performed relative 
to the average of all practices. 
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because there was no justification for the influence of that characteristic. For example, for 
indicator 1, the screening and diagnostic process of the direct access patient should be the 
same for every patient regardless of age. In other cases, more research was needed to 
conclude on the need for a case mix correction because it was unclear why, for example 
with indicator 6, adjusting the goal during the treatment influenced the indicator score. 
The internal consistency of the three themes was assessed by means of the Cronbach’s 
alpha. The indicators in the theme Physical therapy care process produced a Cronbach’s of 
0.75, which is considered a fairly strong reliability. The indicators in the theme Patient 
experiences produced an alpha of 0.77 and Practice management scored a Cronbach’s alpha 
of 0.67.
Table 6. Mean indicator score per indicator at practice level 
Mean (sd) Minimum Maximum
Physical therapy care process 
• Indicator 1 (screening/ diagnostics direct access patients) 0.86 (0.11) 0.75 1.00
• Indicator 2 (diagnostics referred patients) 0.82 (0.15) 0.50 1.00
• Indicator 3 (intervention goals) 0.93 (0.21) 0.00 1.00
• Indicator 4 (intervention process) 0.89 (0.20) 0.00 1.00
• Indicator 5 (administration intervention result) 0.90 (0.12) 0.33 1.00
• Indicator 6 (subjective intervention result) 0.79 (0.16) 0.33 1.00
• Indicator 7 (objective intervention result) 0.73 (0.27) 0.00 1.00
• Indicator 8 (information discussed and agreed upon) 0.85 (0.16) 0.29 1.00
Patient experiences
• Indicator 9 (accessibility) 0.92 (0.03) 0.83 0.96
• Indicator 10 (accommodation) 0.97 (0.05) 0.72 1.00
• Indicator 11 (information and communication) 0.89 (0.04) 0.77 0.97
• Indicator 12 (physical therapists’ approach) 0.99 (0.02) 0.89 1.00
• Indicator 13 (continuity) 0.79 (0.10) 0.58 1.00
• Indicator 14 (self-management support) 0.83 (0.06) 0.63 0.92
• Indicator 15 (intervention outcome) 0.78 (0.12) 0.50 1.00
• Indicator 16 (Global perceived effect (GPE)) 0.91 (0.07) 0.75 1.00
• Indicator 17 (length of intervention period) 0.82 (0.17) 0.33 1.00
• Indicator 18 (patient centeredness) 0.75 (0.03) 0.65 0.79
Practice management
• Indicator 19 (safety) 0.80 (0.13) 0.50 1.00
• Indicator 20 (quality management)* - - -
• Indicator 21 (professional cooperation) 0.51 (0.24) 0.14 1.00
• Indicator 22 (patient confidentiality to health records) 0.62 (0.25) 0.17 1.00
• Indicator 23 (public information) 0.28 (0.37) 0.00 1.00
*Could not be calculated due to programming error in the web survey
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Table 6. Mean indicator score per indicator at practice level 
Mean (sd) Minimum Maximum
Physical therapy care process 
• Indicator 1 (screening/ diagnostics direct access patients) 0.86 (0.11) 0.75 1.00
• Indicator 2 (diagnostics referred patients) 0.82 (0.15) 0.50 1.00
• Indicator 3 (intervention goals) 0.93 (0.21) 0.00 1.00
• Indicator 4 (intervention process) 0.89 (0.20) 0.00 1.00
• Indicator 5 (administration intervention result) 0.90 (0.12) 0.33 1.00
• Indicator 6 (subjective intervention result) 0.79 (0.16) 0.33 1.00
• Indicator 7 (objective intervention result) 0.73 (0.27) 0.00 1.00
• Indicator 8 (information discussed and agreed upon) 0.85 (0.16) 0.29 1.00
Patient experiences
• Indicator 9 (accessibility) 0.92 (0.03) 0.83 0.96
• Indicator 10 (accommodation) 0.97 (0.05) 0.72 1.00
• Indicator 11 (information and communication) 0.89 (0.04) 0.77 0.97
• Indicator 12 (physical therapists’ approach) 0.99 (0.02) 0.89 1.00
• Indicator 13 (continuity) 0.79 (0.10) 0.58 1.00
• Indicator 14 (self-management support) 0.83 (0.06) 0.63 0.92
• Indicator 15 (intervention outcome) 0.78 (0.12) 0.50 1.00
• Indicator 16 (Global perceived effect (GPE)) 0.91 (0.07) 0.75 1.00
• Indicator 17 (length of intervention period) 0.82 (0.17) 0.33 1.00
• Indicator 18 (patient centeredness) 0.75 (0.03) 0.65 0.79
Practice management
• Indicator 19 (safety) 0.80 (0.13) 0.50 1.00
• Indicator 20 (quality management)* - - -
• Indicator 21 (professional cooperation) 0.51 (0.24) 0.14 1.00
• Indicator 22 (patient confidentiality to health records) 0.62 (0.25) 0.17 1.00
• Indicator 23 (public information) 0.28 (0.37) 0.00 1.00
*Could not be calculated due to programming error in the web survey
Content validity was achieved in the development process by basing the quality indicators 
on the guidelines for clinical reasoning and reporting of the KNGF, on the CQ index and by 
reaching consensus with all stakeholders. 
To assess feasibility, information was used from an evaluation survey that was held among 
the respondents after the practice test and after the feedback reports were distributed. 110 
physical therapists completed the survey (response 75.9%). On average the physical 
therapists spend 8 hours on the project (excluding attendance at training and information 
events). 81% of the respondents thought the time investment was a confounding factor and 
Table 7. Results for multivariate analysis on the need for case mix correction for patient characteristics 
Indicator Patient characteristic Influence Case mix 
correction
Physical therapy care process
1 (screening/ diagnostics direct access 
patients)
• Age (<15 years compared to 
45-64 years)
- • No
3 (intervention goals) • Direct access - • No
4 (intervention process) • Age (15-44 years compared  
to 45-64 years)
- • No
6 (subjective intervention result) • Age (45-64 years compared  
to 15-44 years)
• Goal adjusted during treatment
• Short treatment (9 sessions or 
less)
-
-
-
• No
• More research 
needed
• No*
7 (objective intervention result) • Age (65 years or older compared 
to 45-64 years)
• Goal adjusted during treatment
• Referred patient
-
-
-
• No
• More research 
needed
• No
Patient experiences
9 (accessibility) • Treatment not completed
• Age (<15 years compared  
to 45-64 years)
-
-
• No
• No
11 (information and communication) • Treatment not completed - • No
13 (continuity) • Treatment not completed - • No
16 (Global perceived effect (GPE)) • Treatment goal complete 
recovery
• Short treatment (9 sessions  
or less)
+
-
• Yes
• No
17 (length of intervention period) • Age (15-44 years compared  
to 45-64 years)
• Patient not informed on duration 
of treatment
- 
-
• No
• No
18 (patient centeredness) • Treatment not completed
• Patient not informed on duration 
of treatment
-
-
• No
• No
*It is recommended that the results for this indicator are presented separate for patients with 9 treatments or 
less and patients with more than 9 treatments
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53% thought that completing the 30 surveys for the theme Physical therapy care process 
took too much time. 71% however would recommend participation to a colleague and 71% 
would participate again. There seems to be support for the project based on these 
percentages, despite the large time investment that this project requires. 
Based on the data of the practice test, as well as on the evaluation survey, it was decided 
that all 23 indicators would be included in the definitive quality indicator set. Only minor 
editorial changes were made at item level. 
Conclusion and discussion
An indicator set of 23 quality indicators measuring different aspects of the quality of 
physical therapy care were developed using a systematic Rand modified Delphi method. 
Consensus was sought among all stakeholders, that is, the physical therapists, the insurers, 
the patients, the health inspection and the researchers in different sessions, both via 
questionnaires and face to face meetings. It was agreed upon that a set of general quality 
indicators was to be developed in which three themes were important; the Physical therapy 
care process (8 indicators), Practice management (5 indicators) and Patient experiences 
(10 indicators). After constructing a preliminary set of quality indicators and the items from 
which the indicators could be calculated, a practice test was organized in which 51 physical 
therapy practices volunteered to participate. The scores on the quality indicators in the 
themes Physical therapy care process and Patient experiences were relatively high, but 
that is not uncommon in other fields such as general practitioners [7] or in hospital care [8]. 
More testing is necessary to study whether there are ceiling effects, i.e. the percentage of 
respondents who have the maximum score [9]. If ceiling effects are high that means that 
relevant changes become harder to find and room for improving the quality of care is 
limited. Further, high ceiling effects means that distinguishing between practices based on 
quality is not possible at the high end (i.e. the best performing practices). Both issues were 
part of the aim of the quality indicator set and are therefore important to test scientifically, 
as is done in Chapter 4.  
One of the major benefits of the development process was that, for the first time, a generic 
set of quality indicators was developed for physical therapy that could measure and compare 
the quality of care of the entire physical therapy population. All relevant stakeholders were 
involved from the beginning to develop the set of indicators to create a broad support for 
the nationwide implementation in the following years. 
One of the major limitations in this development process was the lack of time between the 
practice test and the nationwide implementation. There was an enormous pressure on the 
researchers to make headway with the project mainly by the health insurers and the 
inspectorate. This lead to a rather superficial report on the results of the practice test and 
a less than needed critical appraisal of the content of the quality indicators, psychometric 
properties and the length of the surveys. After the practice test, the internal consistency of 
the indicators within the themes, Cronbach’s alpha, was used as a critical appraisal. This is 
not the most appropriate method [10]. Cronbach’s alpha was used to establish whether the 
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different indicators measured the same construct (or theme). Sijtsma [10] concludes however, 
that a high or a low Cronbach’s alpha can go either with unidimensionality as well as 
multidimensionality. Better methods to study whether there is unidimensionality are 
structural equation modeling or factor analysis, as suggested by Sijtsma [10]. However, 
studying the unidimensionality of a group of indicators is rather pointless, if the items that 
the indicators consist of are not studied as well. Every indicator is calculated from multiple 
items. The structure (the quality indicators) however was not statistically tested but rather 
theoretically and practically assumed. Factor analysis is used in Chapter 3 for the items in 
the theme Patient experiences to study the underlying components. Ten quality indicators 
(the components) were theoretically assumed. If item reduction could be achieved, that 
could also benefit the feasibility of the patient surveys, as the surveys were quite long and 
required a high time investment of the patients. If the variance of some of the items is not 
explained by the extracted components, there is no point in including these items, resulting 
in a shorter questionnaire. The evaluation survey So, although this study underlined the 
value of the practice test, the data was not used as it should have been before nationwide 
implementation.
Further, due to the time pressure, no time was reserved to formulate a real strategy 
regarding the national implementation of the quality measuring system, as was 
recommended by Kötter et al. [11] and Braspenning et al. [12]. Since the implementation of 
quality measuring systems can have an immediate and direct effect on the work and income 
of the medical professionals, it is careless that this critical step was not followed properly. 
One of the issues that need to be addressed in an implementation strategy is the removal 
of barriers [13]. In the evaluation survey held amongst participants in the practice test showed 
that the time investment was considered a confounding factor and a majority of the physical 
therapists said that reporting on 30 patient cases took up too much of their time. Nothing 
was done with this information, with consequences for the willingness to use the quality 
indicators by physical therapists. These consequences will be discussed in Chapter 6. 
Further, at the beginning of the project, the intention was to use the Electronic health records 
(EHRs) to extract the data from for the domain physical therapy care process. However, the 
EHRs were still in the development phase and there was no time to make them suitable for 
data extraction within the time table that the health insurers and the inspectorate had in 
mind. So, the decision was made to collect the data via web-surveys in 2009 and 2010. In 
2011 however, the transition to data extraction from EHRs was made, creating problems 
with comparability with the previous years and continuity of data collection. This will be 
further studied in Chapter 5. Also, there were no clear rules as to how the quality indicators 
were to be used by the stakeholders, creating an uncertainty among physical therapists. 
This feeling of uncertainty as to the intentions of the health insurers proved justified when 
some health insurers began punishing the participating practices financially when not 
enough surveys were completed. In 2010, participation was made obligatory by health 
insurers to be eligible for new contracts. These top-down changes in the rules created 
distrust among physical therapists and decreased the support base for the quality measuring 
system. The consequences of this lack of strategy will be discussed in the sixth chapter. 
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dimensions on patient experiences with physical therapy
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Abstract
Background
Assessing quality of care from the patient’s perspective has changed from patient satisfaction 
to the more general term patient experience, as satisfaction measures turned out to be less 
discriminative due to high scores. Literature describes four to ten dimensions of patient 
experience, tailored to specific conditions or types of care. Given the administrative burden 
on patients, less dimensions and items could increase feasibility. Ten dimensions of patient 
experiences with physical therapy (PT) were proposed in the Netherlands in a consensus-
based process with patients, physical therapists, health insurers, and policy makers. The 
aim of this paper is to detect the number of dimensions from data of a field study using 
factor analysis at item level.
Methods
A web-based survey yielded data of 2,221 patients from 52 PT practices on 41 items. Principal 
component factor analysis at item level was used to assess the proposed distinction between 
the ten dimensions.
Results
Factor analysis revealed two dimensions: ‘personal interaction’ and ‘practice organization’. 
The dimension ‘patient reported outcome’ was artificially established. The three dimensions 
‘personal interaction’ (14 items) (medianpractice level = 91.1;IQR=2.4), ‘practice organization’ (9 
items) (medianpractice level=88.9;IQR=6.0) and ‘outcome’ (3 items) (medianpractice level=80.6;IQR=19.5) 
reduced the number of dimensions from ten to three and the number of items by more 
than a third. 
Conclusions
Factor analysis revealed three dimensions and achieved an item reduction of more than a 
third. It is a relevant step in the development process of a quality measurement tool to 
reduce respondent burden, increase clarity, and promote feasibility. 
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Background
Quality of care from the patient’s perspective is increasingly in the spotlight, but what exactly 
does it mean? From the mid-80s onward, there has been a general shift in healthcare to 
view patients as consumers of care[1]. With that shift has come a notion that consumer 
satisfaction can serve to measure the quality of public health services[2,3]. Throughout the 
past decades, the same concept was studied, though with different names and with slightly 
different contents, from patient satisfaction, patient empowerment, patient-centeredness 
to patient experiences. Patient scores of satisfaction with certain aspects of healthcare 
proved hard to interpret, as the term satisfaction was not well defined and its simplicity did 
not acknowledge the multidimensional nature of satisfaction [4]. A shift was made from 
measuring the opinion of the patient to measuring facts to assess the quality of care. With 
that came a tendency to see the patient as a whole, autonomous person (patient-
centeredness) who needed to be empowered to act as a full partner in the treatment process 
(patient empowerment)[5]. The more general term ‘patient experience’ arose around the 
same time and incorporated the former two terms. In this study, the latter term is used, as 
it does the most justice to the multidimensionality and complexity of quality of care from a 
patient’s perspective. Over time, there have been a lot of initiatives to measure patient 
experiences. An important survey for measuring quality of care from the patient’s perspective 
is the Consumer Assessment of Healthcare Providers and Systems (CAHPS), a program of 
the U.S. Agency for Healthcare Research and Quality[7]. This survey captures patients’ 
experiences in four dimensions (receiving necessary care, receiving care quickly, how well 
doctors communicate, and customer service). 
In the Netherlands, a national program started in 2007 measuring the quality of physical 
therapy care. The program was developed as consensus-based among patients, physical 
therapists, health insurance companies, as well as the Health Care Inspectorate[8]. Apart 
from the dimensions of the quality of a practice’s performance and that of the actual 
organization, a tool was developed to assess the quality of care from a patient’s perspective. 
A modified RAND appropriateness Delphi procedure was used, in which evidence for the 
dimensions from a literature review were not sent to the experts, but rather the framework 
that was extracted from literature[8, 9]. An agreement was reached in three rounds on ten 
quality dimensions from the patient’s perspective focusing on the following dimensions: 
accessibility, accommodation, information and communication, physical therapist’s 
approach, continuity, self-management support, intervention outcome, global perceived 
effect (GPE), length of intervention period, and patient-centeredness (see Table 1). A patient 
questionnaire covering 41 items was developed to measure these dimensions[8] (see 
Additional file 1).
In these patient surveys, high item scores combined with low variance[3] raised questions 
about the usability of patient experiences to measure differences in quality and of using 
the patient’s perspective as an instrument to improve the quality of care. In other words, 
does the knowledge gained equal the weight of the burden that is placed on the patients? 
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In the meta-analysis by Hush, Cameron, and Mackay[3] for example, the average satisfaction 
rate of patients in physical therapy was 4.44 out of a five-point scale with a 95% confidence 
interval of 4.41–4.46. With such high scores and low variance, it becomes very difficult to 
distinguish high performing practices from practices with lower quality of care. As a 
consequence, these measurements are not appropriate for pay-for-performance strategies 
of insurance companies or as consumer information to guide choices between health care 
providers. 
Low variance has been associated with the length of the questionnaire,[10] as respondents 
become bored and fatigued with long surveys and less willing to put effort into answering 
questions. More uniform answers are given in longer surveys, affecting the variance in the 
data. Related to this is the lack of consensus regarding the definition of separate dimensions, 
and thus on the number of items needed. Four to ten dimensions are described in literature 
that should capture patient experiences with health care[6,11,12,13]. The reduction of the 
number of dimensions, resulting in a decrease of the number of items, and thus a lessening 
of the burden placed on the respondents, should be part of the development process to 
ensure the collection of high quality data. 
In this study, whether the consensus-based dimensions that measure patient experiences 
of physical therapy in primary care can be statistically identified will be tested along with 
whether or not item reduction is possible. The dimensions of quality measurements are 
often evaluated through an examination of their internal consistency; a factor analysis at 
item-level to clarify the number of dimensions is much less common.
Testing the internal consistency of the dimensions separately will not show whether the 
distinction between dimensions was justified to begin with. Factor analysis at item level will 
show if the same dimensions can be extracted from the data. The aim of this study therefore 
is to perform an exploratory factor analysis at item-level to detect the number of dimensions 
in patients’ experiences with physical therapy. 
Methods
Study population and data collection
A group of primary care physical therapy practices (n= 52) volunteered to participate in a 
field test in 2008. Physical therapists (n=292) were asked to invite 40 of the most recent 
patients who had finished their treatment by means of a standardized letter with a unique 
log in code for the web portal to complete the questionnaire on patient experience (n=2,221 
patients). The physical therapists also received a poster and folder material for the patients 
regarding the project. In the survey the respondents were instructed to tick the box of the 
appropriate answer. If the question was not applicable to them, or if the respondent did 
not know the answer, they were instructed to tick the box ‘not applicable’ or ‘I don’t know’. 
The study was conducted in accordance with the Declaration of Helsinki. The CMO 
(Committee on Research Involving Human Subjects) of the Arnhem and Nijmegen region 
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Table 1. Proposed dimensions for patient experience: dimension, description and items measured 
No Dimension Description Items measured
1 Accessibility The average degree (in %) of 
accessibility
access by phone; access by 
transport; free choice therapist;  
free choice appointment time; 
waiting time until first 
appointment; waiting time in 
practice (less than 15 minutes); 
appropriate treatment time; 
appropriate expertise (n=8)
2 Accommodation The average degree (in %) of 
accommodation requirements
hygiene; comfort (waiting and 
exercise room); enough chairs 
waiting room; privacy; accessibility 
(n=6)
3 Information and communication The average degree (in %) of 
perceived information and 
communication
open attitude to questions; clear 
explanations; tried to understand 
my problem; informed about 
course of disease; informed about 
intervention period; clear 
intervention; explained daily 
exercises; advised on daily life; fit 
between the actual and expected 
intervention period; results of 
treatment discussed (n=10)
4 Physical therapist’s approach The average degree (in %) of 
perceived physical therapist’s 
approach
empathy; politeness; attentive 
listening; taken seriously; feeling at 
ease; taking into account specific 
needs (n=6)
5 Continuity The average degree (in %) in 
continuity
treatment by more than one 
therapist; adequate preparation; 
consistency of information; 
progress discussed with general 
practitioner (n=4)
6 Self-management support The average degree (in %) in 
perceived self- management 
support
working together to reach 
intervention goals; advice to 
prevent new complaints; 
monitoring the accuracy of the 
exercises at home; monitoring the 
adherence to the advice given 
(n=4)
7 Intervention outcome The average degree (in %) in which 
the intervention outcome is 
reached
increased performance in daily 
activities; fit between actual and 
expected intervention outcome 
(n=2)
8 Global perceived effect (GPE) The average degree (in %) in which 
the outcome in terms of the GPE is 
reached
Global Perceived Effect scale (GPE) 
(n=1)
9 Length of intervention period The average degree (in %) in which 
the length of the intervention 
period is as expected
fit between actual and expected 
intervention period (n=1)
10 Patient-centeredness The average degree (in %) of 
patient- centeredness
free choice therapist (see 1); 
appropriate expertise (see 1); 
privacy (see 2),  GPE score (see 8), 
fit between actual and expected 
outcome (see 7); discussed 
different treatment methods
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decided that the study did not fall within the scope of the WMO (Act Medical Research on 
Human Subjects) and could be performed without assessment of the CMO, since the 
questionnaires were not onerous or extensive to such an extent that they would substantially 
interfere with the daily lives of the participants.   
The data for calculating the dimensions were retrieved using a web-based system with a 
portal, electronic questionnaires, and a feedback function. After data collection, each practice 
received a feedback report with the dimension scores of the practice and the individual 
therapists as well as the median scores of all participating practices as a benchmark.   
Statistical analyses
The dimension scores were calculated as the ratio of the sum of the scores of the rated 
items to the total of possible items scores [9] (See Additional file 1 for an overview of the 
questions and answer categories). All items were recoded, resulting in a high item score 
corresponding to a high level of qualitya. The calculation was performed at patient level and 
then transformed to physical therapist level and practice level by determining the patient’s 
median score per therapist and practice. A dimension score was only calculated if the 
respondent had valid scores on all items of that particular dimension. Descriptive statistical 
analysis was used to summarize the dimension scores at practice level. Principal Component 
Analysis was applied with promax rotation (oblique) to all unique items, to test how many 
dimensions in patient experience could be established. Only factor loadings of 0.4 and 
higher were considered relevant, and to properly interpret them, items should only load 
0.4 or higher on one component. Further, an Eigen value of > 1 was used to consider a 
component. All statistical tests were performed in SPSS version 20, and for all statistical 
tests a significance level of p<0.05 was used.
Results
Study population
The population of the field study was a representative sample of Dutch patients visiting a 
physical therapist with respect to gender, direct access vs. referred patients, and acute vs. 
chronic patients (see Table 2). However, elderly patients (65 years and older) were 
underrepresented, as were patients aged 24 years and younger[14]. 
Dimension scores
Overall, median scores at practice level were high (see Table 3) with relatively low variation. 
Dimension 2 (‘accommodation’) and 4 (‘physical therapist’s approach’) scored highest with 
a median score at practice level of 100. Dimension 5 (‘continuity’) and dimension 8 (‘global 
perceived effect’) showed the most room for improvement of quality.
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Dimensions 
Some of the items were used in more than one dimension as it was discussed that a single 
dimension should be valid in itself, and thus an item could ‘complete’ more than one 
dimension. However, in factor analysis an item can only be contributed to a single 
component. The items in the analysis are therefore unique items (n=41). 
The items monitoring the results of the treatment (3 items: items no. 39, 40, 41 Additional 
file 1) were analyzed separately, due to their distinct difference in meaning from the other 
items. Factor analysis on these three items showed high loadings on a single component 
(Table 4) and the newly constructed dimension ‘outcome’ created a Cronbach’s alpha of 
0.73, which is acceptable. 
Table 2. Patient characteristics in comparison to representative sample 
Patient Experience 
(n=2,213 patients)
National representative 
sample 201012 
n=13,180 patients
% %
Gender patients male 37.7 40.4
Age patients 0-11 years 1.7 2.7 (0-14 y)
12-18 years 4.4
19-24 years 4.5 18.8 (15-24 y)
25-44 years 32.1 26.5
45-64 years 44.8 37.7
65 years and older 12.6 22.2
Direct access 32.2 42.6
Chronic (more than 18 sessions) 18.8 16.7
Table 3. Dimension scores at practice level: N, median, minimum score , maximum score and Interquartile 
range (IQR)*
Dimension N Median Min Max IQR
1: Accessibility 50 91.7 83 96 4.7
2: Accommodation 51 100 72 100 5.6
3: Information and communication 52 90 77 97 6.3
4: Physical therapist’s approach 52 100 89 100 0
5: Continuity 52 66.7 42 100 8.3
6: Self-management support 52 83.3 63 92 8.3
7: Intervention outcome 47 88.3 50 100 16.7
8: Global perceived effect (GPE) 47 75 50 100 25
9: Length of intervention period 47 83.3 33 100 33.3
10: Patient-centeredness 51 85.4 74 89 6.3
* IQR = third quartile – first quartile
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In the factor analysis of the remainder of the unique items (n=38), 13 components were 
extracted with an Eigenvalue > 1, explaining almost 60% of the total variance (see Table 5). 
There were 10 items that loaded <0.4, and since a clear indication as to which component 
they belonged to was not possible for these items, they were discarded and excluded from 
Table 5. Items 1 through 14 all loaded high on component 1. All items were linked to the 
concept ‘personal interaction’, of which the scale produced a Cronbach’s alpha of 0.81. The 
items mainly came from the presupposed dimensions ‘communication and information’ 
‘physical therapist’s approach’ and ‘self-management support’. Although items 15 through 
17 also loaded high on component 1, they also loaded above 0.4 on component 3, and are 
therefore less clear to interpret. For that reason, they will be discarded for the construction 
of the above-mentioned dimension ‘personal interaction’. Items 18 through 26 all loaded 
on different components and mainly came from the presupposed dimensions ‘accessibility’ 
and ‘accommodation’. They did, however, have conceptual coherence, meaning they were 
all related to the concept of ‘practice organization’. However, the items did not correlate, 
which explains why they did not load on the same component. A change in the item ‘access 
of practice by phone’ led to a change in score of the dimension, but not the other way 
around. A change in score on the dimension ‘practice organization’ did not lead to a change 
in score of each item, which would be the case if the items were effect indicators[15]. The 
group of items therefore can be considered as causal indicators of the latent concept or 
dimension[15] ‘practice organization’, on which no reliability of scale test  can be performed. 
Further, items  27 and 28 loaded high on other components than component 1 as well, 
although they lacked a comparable conceptual meaning. They will therefore not be included 
in the dimension ‘practice organization’. One option is to treat them as separate dimensions, 
but this would give them too much weight. For that reason, the items will be discarded. 
To summarize, three dimensions could be statistically distilled; ‘personal interaction’ (14 
items) (medianpractice level = 91.1; IQR=2.4), ‘practice organization’ (9 items) (medianpractice level = 
88.9; IQR=6.0) and ‘outcome’ (3 items) (medianpractice level = 80.6; IQR=19.5). The new dimensions 
were calculated in the same manner as the ten proposed dimensions, namely as the ratio 
of the sum of the scores of the rated items to the total of possible items scores.
Table 4. Component loadings for 3 items on outcome
Dimension Item description Component 1
7 Improvement in performing daily activities 0.761
7 Fit between result and expected result 0.842
8 Global perceived effect (GPE) 0.825
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Discussion
The aim of this study was to test how many dimensions in patient experiences with physical 
therapy in primary care could be distilled. Factor analysis showed that the ten proposed 
dimensions within patient experience can be reduced to three, and as a result the number 
of items can be reduced by 15, which is more than a third. 
The reduction of dimensions from ten, sometimes overlapping dimensions to three clear 
and easy to interpret dimensions creates clarity for health care professionals, who can now 
see at a glance in what areas they can improve their services, as well as for patients for 
whom the information on the quality of care is easier to comprehend. Last, the item 
reduction makes the survey more feasible, putting less of a burden on the patients. Further 
research is needed to assess the quality of the shorter version of the questionnaire. 
The dimensions found are comparable to the results of other studies in the field. Concurrent 
with the field test in this study, the CAHPS was introduced to the Netherlands, and so-called 
Consumer Quality Indices (CQI) were developed for several conditions and care settings [16]. 
The CQI uses three dimensions to measure patient experiences with health care providers 
(‘conduct of health care providers’, ‘access to care’, ‘receiving the care needed’). The dimension 
‘conduct of health care providers’ is comparable to the dimension ‘personal interaction’ in 
this study, although the CQI only uses five items[13] of which four are exactly the same as 
those found in this study. The key area ‘relationship with the professional’ distinguished by 
May in his review of patient satisfaction in management of back pain[6] and the dimension 
‘clinical behavior’ (of general practitioners) found by Wensing[17] are also comparable to 
‘personal interaction’. Wensing[17] uses 16 items (including two on outcome) of which half are 
comparable to our items, and the other half are occupation specific for general practitioners. 
Further, the dimension ‘interpersonal care’ (of general practitioners) found by Bower, Mead 
and Roland[18] covers eight items, of which five are practically the same as in the current 
study. May’s review [6] further distinguished a key area ‘environmental issues’, which can be 
compared to the dimension ‘practice organization’ in the current study covering access and 
facilities components. Wensing[17] found ‘organization of care’ (seven items), Bower, Mead 
and Roland[18] found the dimension ‘access’ (five items) and De Boer et al.[13] found ‘access to 
care’ (eight items). Again, about half of the items of these studies are similar to the items for 
‘practice organization’ in the current study. May’s[6] was the only study to distinguish a 
separate key area on ‘clinical outcome’. Wensing[17] incorporated outcome in the dimension 
‘clinical behavior’, whereas the others did not mention outcome at all. 
The concepts of personal interaction and organizational aspects are largely agreed upon in 
literature, with some differences in content as well as in the number of items needed to 
form the scale. The aim should always be to minimize strain on the patients while maintaining 
quality information. Further research on item reduction in quality dimensions of patient 
experience is needed to achieve this goal. The main difference within literature is of the 
dimension ‘outcome’, which was treated as a separate dimension in the present study. As 
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May[4] points out, a positive outcome is not always correlated to a satisfied patient and 
should therefore be measured separately. Further, patients who seek the best treatment 
for their conditions might value information on outcome scores of health care providers.   
One of the major limitations regards data collection. Selection bias might have played a role 
in this study, as physical therapists themselves recruited the patients for participation. It 
was clear that the information from this survey could have financial consequences for 
physical therapy practices in the future, since health insurance companies are making a 
shift from paying for quantity to paying for performance. It is therefore conceivable that 
physical therapists selected patients suffering from less complex problems, for example, 
who were treated successfully, or with whom they had good communicative relations. There 
are roughly three other ways to collect data from patients. The first option is to have a 
permanent collection. However, the high scores on the dimensions of patient experiences 
do not justify such a time-consuming effort, both for patients and physical therapists. A 
second option is to randomly select patients for invitations from the databases of health 
insurance companies or directly from the Electronic Medical Records (EMRs), for example. 
A third way is to compare the experiences of patients with measurements of the quality of 
the physical therapy process of the same patients. Measuring the quality of physical therapy 
care from a patient’s perspective was part of a broader attempt to monitor the quality of 
physical therapy care as a whole. Besides patient experiences, the quality of the clinical 
reasoning process with respect to the screening and diagnostics process, the intervention 
process, and the outcome, was also measured[8]. This survey was based on the existing 
guidelines concerning the necessary steps in the clinical reasoning process and was 
completed by the physical therapists. If this data could be extracted directly and randomly 
from the EMRs, and if the selected patient cases could also be invited to participate in the 
patient experience survey, the results could be compared. Assessing the same process from 
different perspectives can be very valuable, since understanding differences in perceptions 
between therapist and patient can help the professional to better understand the needs of 
the patients they are treating and thus improve the (perceived) quality of care. However, as 
this has never been described in literature to the knowledge of the authors, more research 
is necessary to establish the added value to measuring and ultimately improving the quality 
of care.
Secondly, most quality dimensions are developed through a consensus-based process. 
Consensus is a very important first step to create a basis for quality research and the 
development of quality measurements. Involving all stakeholders can create the support 
base necessary to ensure participation of all parties involved. Besides this, a good starting 
point is to prioritize subjects with a broad scope and to discuss what is important for patients. 
In this way, ten dimensions of patient experiences were proposed to be tested in the field. 
Statistical testing should be part of the development process. It is often seen however, as 
was the case in our study, that quality programs have already been nationally introduced 
while, in the meantime, information is still collected on the testing properties. Pressure from 
stakeholders to supply data is high. Still, this study has shown that factor analysis is a valuable 
next step in the development process as it can redefine and sharpen the proposed dimensions 
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of quality of care from a patient’s perspective. In trying to satisfy the patients and to meet 
their needs, the consensus procedure has led to an overestimation of the number of 
dimensions patients distinguish, as the analysis showed, even though patient organizations 
were involved in the development process. Sharpening the definitions of the dimensions of 
the patient’s perspective will help to better measure the quality of care. Further, it becomes 
clearer where possibilities for the improvement of the quality of care lie. Finally, patients do 
not benefit from too many, vaguely formulated dimensions, but with three clear dimensions 
they can compare practices with ease on the dimensions they value the most.
Lastly, only a small number of patients who participated in the data sampling had finished 
their treatments (n=350), although this was a requirement in the instruction to the 
physiotherapists. This means that most of the patients were still being treated, a situation 
that could also lead to bias, as the patients still depended on the physical therapists. It also 
means that the items measuring outcome were calculated on a small proportion of patients 
instead of the patient sample as a whole. This last limitation could be a result of the relatively 
short period of data collection. 
A compelling question, given the high scores and low variance, is whether or not patients 
should be bothered with surveys on the quality of care at all, as the CQI, for instance, 
produced very high scores and low variance as well[13]. Further studies need to examine 
whether the reduced length of the questionnaire increases variance and thus increases the 
quality of the data. However, there are other ways to monitor quality of care, or to extract 
the bad apples. The quality of ‘personal interaction’ can also be monitored by having a 
mandatory open-access complaint registration. However, studies of such complaint systems 
within hospitalized care conclude that a lot of adverse events are unreported by patients 
and health professionals [19]. Therefore, a combination with other forms of quality 
measurement is necessary, such as a combination with a shorter survey on patient 
experiences every three years or so to ensure sufficient information on the quality of care, 
thereby minimizing the strain on patients. Practices can be audited at all times by the 
Inspectorate, should the complaint registration or low performance scores on the patient 
experience survey give rise to concerns on the quality of care. It is questionable whether 
the patient should be asked to evaluate the dimension ‘practice organization’ as well. To 
assess the most basic organizational requirements, certifications can serve as quality 
measurements just as well as asking patients, if not better. Since a lot of the physical therapy 
practices already have a certification, why ask the patients as well? One problem with this 
is that the certifications cost a lot of money and time. Besides this, they are not mandatory, 
so practices can choose not to participate. 
Based on the above, we recommend a thrice-yearly, shorter survey of triangulated patients 
who are randomly selected from the EMRs. Besides this, a visible and mandatory complaint 
desk (physical or digital) should be implemented to monitor the quality of care at all times. 
If need be, the Inspectorate can audit the low performing practices based on the number 
of complaints or low performance on the surveys.  
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Conclusions
Three dimensions of patient experiences with physical therapy in the Netherlands were 
extracted from the data of the field study, i.e. ‘personal interaction’, ‘practice organization’ 
and ‘outcome’, reducing the number of proposed dimensions from ten to three and the 
number of items needed by more than a third.  This study shows that factor analysis is a 
relevant step in the development process, as the reduction of dimensions and items will 
increase clarity for health care professionals and patients and it will promote feasibility. 
Future research should focus on testing the shortened questionnaire and trying to 
triangulate quality data, both from the health professional’s perspective and the patient’s 
perspective. Ultimately, transparency in the quality of care is best served by high quality 
information that is easy to interpret for all stakeholders. 
Endnote
a The item Global Perceived Effect (item 41 additional file 1) was recoded so that categories 5-9 were rated the 
lowest quality and category 1 the highest quality.
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Appendix 1. All items used in factor analysis with full questions and answer categories 
Item 
no.
Question Answer categories
1 How often did your physiotherapist spend enough time on you? {1,Never} 
{2,Sometimes}
{3,Usually} 
{4,Always}
2 Did (does) the duration of the treatment (so far) correspond to your 
expectation?
{1,Not}
{2,Slightly}
{3,Largely}
{4,Fully}
3 To what extent did your physiotherapist try to understand the problem for 
which you came?
{1,Not}
{2,Slightly}
{3,Largely}
{4,Fully}
4 Were you well informed by your physiotherapist about the probable course 
of your complaint or illness?
{1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
5 How often did your physiotherapist clearly explained how, why, and how 
often an exercise had to be carried out at home?
{1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
{5,I didn’t have 
home exercises}*
6 How often did your physiotherapist gave you advice that you could use daily? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
7 How often was your physiotherapist available for questions? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
8 How often did your physiotherapist explain things in an understandable way? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
9 How often did your physiotherapist clearly explained what he/she was doing?  {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
10 Did your physiotherapist regularly ask how you were doing? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
11 How often did your physiotherapist listen to you carefully? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
12 How often did your physiotherapist take you seriously? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
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13 How often did your physiotherapist take your specific circumstances and 
wishes into account?
{1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
14 Did your physiotherapist work together with you to achieve the treatment 
goals?
{1,Not}
{2,Slightly}
{3,Largely}
{4,Fully}
15 How often did your physiotherapist ensure that you were feeling at ease with 
him/her? 
{1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
16 Did your physiotherapist ask you if your exercises at home went well? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
{5,I didn’t have 
home exercises}*
17 Did your physiotherapist ask what you had done with his/her advise? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
{5,I did not receive 
advise}*
18 How often was the physiotherapy practice accessible by phone? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
{5,I have not called 
the practice}*
19 Did you have the possibility to choose a physiotherapist that suited you? {1,No}
{2,Yes}
20 How often were you helped within 15 minutes of the time of the 
appointment?
{1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
21 Was there sufficient specialist expertise for your needs available within the 
physiotherapy practice?
{1,Yes}
{2,No}
{3,I had no need 
for specialist 
treatment}*
{4,I don’t know}*
22 Was the physiotherapy practice easily accessible with the transportation that 
you usually used?
{1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
23 Did you think that the practice room offered sufficient comfort (with regard to 
size, temperature, light, floor surface)
{1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
{5,Does not apply}*
24 Did the practice have facilities to make the wait more pleasant for you? {1,Yes}
{2,No}
{3,Does not apply}*
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25 Did you think that there were adequately comfortable seats present in the 
waiting area of the practice?
{1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
26 Have you been treated by different physiotherapists for your complaints? {1,No}
{2,Yes}
27 Were you well informed by your physiotherapist about the duration of the 
treatment?
{1,No}
{2,Yes}
28 How often did your physiotherapist give you contradictory information? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
29 Within how many days after registration could you go to your 
physiotherapist?
{1,Within 0-2 days}
{2,Within 3-7 days}
{3,Within 8-14 
days}
{4,Longer than 14 
days}
30 How often could you make an appointment at a time that suited you? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
31 Did you think that the physiotherapy practice was clean? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
32 Did you think that the practice offered enough privacy? (For example, when 
changing clothes, during consult, during the treatment and regarding 
confidentiality of data)
{1,Yes}
{2,No}
33 Was the physiotherapy practice accessible for you? (For example with regard 
to the entry of the practice, were there (too) high thresholds, or difficult steps)
{1,No}
{2,Yes}
34 Did the physiotherapists inform you on different treatment possibilities? {1,No}
{2,Yes}
{3,Does not apply 
to my complaints}*
35 How often did your physiotherapist treat you polite? {1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
36 Did your physiotherapist discuss the progress of your treatment with your 
general practitioner (in consultation with you)?
{1,No}
{2,Yes}
{3,I don’t know}*
{4,Does not apply}*
{5,I have indicated 
myself that I would 
not appreciate 
feedback to my 
general 
practitioner }*
37 Did your physiotherapist give you advise on how you could prevent new 
complaints?
{1,No}
{2,Yes}
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38 Were the results of the treatment discussed with you? {1,No}
{2,Yes}
39 How often did you feel that you could perform your daily activities better 
because of the treatment of your physiotherapist?
{1,Never}
{2,Sometimes}
{3,Usually}
{4,Always}
40 To what extent did (does) the result of the treatment (up to now) correspond 
to your expectations?
{1,Not}
{2,Slightly}
{3,Largely}
{4,Fully}
41 To what extent did your complaints change in relation to the period before 
the treatment? The complaints are ...
{1,Extremely 
better}
{2,Much better}
{3,Moderately 
better}
{4,Slightly better}
{5,No difference}
{6,Slightly worse}
{7,Moderately 
worse}
{8,Much worse}
{9,Extremely 
worse}
*Coded system missing
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Abstract
Objective
To evaluate measurement properties of a set of public quality indicators on physical therapy.
Design
Observational study with web-based collected survey data (2009 and 2010).
Setting
Dutch primary care physical therapy practices.
Participants
In 3,743 physical therapy practices 11,274 physical therapists reporting on 30 patients each.
Main outcome measures
Eight quality indicators were constructed: screening and diagnostics (n=2), setting target 
aim and subsequent of intervention (n=2), administrating results (n=1), global outcome 
measures (n=2) and patient’s treatment agreement (n=1). Measurement properties on 
content and construct validity, reproducibility, floor and ceiling effects and interpretability 
of the indicators were assessed using comparative statistics and multilevel modeling.
Results
Content validity was acceptable. Construct validity (using known groups techniques) of two 
outcome indicators was acceptable; hypotheses on age, gender and chronic vs. acute care 
were confirmed. For the whole set of indicators reproducibility was approximated by 
correlation of 2009 and 2010 data and rated moderately positive (Spearman’s rho between 
0.3 and 0.42 at practice level) and interpretability as acceptable, as distinguishing between 
patient groups was possible. Ceiling effects were assessed negative as they were high to 
extremely high (30% for outcome indicator 6 to 95% for administrating results). 
Conclusion
Weaknesses in data collection should be dealt with to reduce bias and to reduce ceiling 
effects by randomly extracting data from electronic medical records (EMRs). More specificity 
of the indicators seems to be needed, and can be reached by focusing on most prevalent 
conditions thus increasing usability of the indicators to improve quality of care. 
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Introduct ion
Quality improvements are of increasing importance in the field of health care. Health care 
professionals, such as physical therapists constantly strive to improve the quality and 
professionalism of their care and there is a growing awareness of the importance of 
evidence-based physical therapy[1]. Simultaneously, declining trust in health care institutions 
has led to a call for audits and inspections as well as for more transparency of the quality 
of care[2,3]. To promote transparency and accountability in health systems, a need exists for 
performance indicators [4]. Moreover, benchmarks are seen as a powerful incentive to 
improve the quality of care[5]. 
On behalf of the Dutch Healthcare Authority 23 indicators capturing the quality of physical 
therapy in primary care[6] were developed during a systematic iterative consensus procedure 
with all stakeholders, who agreed that the measurement aim was evaluative[7], meaning 
that quality of care was measured to detect longitudinal changes. The indicators described 
3 domains: the physical therapy care process (8 indicators), patient experience (10 indicators) 
and practice management (5 indicators). 
In this study, the 8 indicators that capture the physical therapy care process will be the focal 
point. This set was based on the guideline which described the report of clinical reasoning 
in patient records [8]. To our knowledge this is the first time that such a set of indicators is 
evaluated systematically on criteria for good measurement properties as defined by Terwee, 
Bot, de Boer et al.[9] They provided a framework to evaluate health care questionnaires that 
was applied in this study to evaluate content validity, construct validity, reproducibility, floor 
and ceiling effects and interpretability of the quality indicators in the domain of the physical 
therapy process. The purpose of this study was to assess the quality indicators on these 
measurement properties.
Methods
Study population 
Primary care physical therapy practices (n= 7,199) were invited by the Royal Dutch Society 
for Physical Therapy to participate in a cohort study in 2009. In 2010, this invitation was 
repeated. Practices that did not participate in 2009 were urged to do so in 2010 by the health 
insurance companies with financial incentives.   
Measures and data collection
The set of 8 indicators is intended to capture the quality of the physical therapy care process. 
The indicators are based on a guideline that addressed the clinical reasoning 
process[8,10,11,12,13,14].  The indicators focused on the process of screening and diagnostics 
(n=2), goal setting and the subsequent the intervention (n=2), monitoring the results (n=1), 
global outcome measures (n=2) and patient’s treatment agreement (n=1). Each indicator is 
composed of one or more items (questions), see Appendix. The indicator scores were 
calculated at the patient level as the ratio of the sum of the scores of the rated items to the 
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total of possible item scores[4] and then transformed to the physical therapist level and the 
practice level by determining the patients’ median score per therapist and practice.
Data for these indicators were collected by the physical therapists themselves for 2 months 
during each year using questionnaires to report retrospectively on 30 medical records. 
Therapists were asked to select patients that completed their treatment, and to stratify on 
acute vs. chronic patients conform the habitual distribution in their own practice. For each 
patient record, therapists reported information on the questionnaires and patient 
characteristics including age, gender, direct access or referral, number of treatment sessions 
and treatment goal. The study was conducted in accordance with the Declaration of Helsinki. 
Testing framework and stat ist ical  analyses
Content validity
Content validity was more or less guaranteed in the development procedure. However, as 
new ground is being broken, it is important to reflect on other aspects of content validity 
too, such as item selection and reduction, and the interpretability or understandability of 
the questions. 
Construct validity
As construct validity relates scores on this instrument to that of other measures of the same 
underlying concept, it can be assessed by testing predefined hypothesis using known groups 
techniques, i.e. about expected differences between ‘known’ groups [9] if no other instrument 
to compare with is available. Gijsbers van Wijk, van Vliet and Kolk[15] found that women were 
diagnosed and treated less quickly and less aggressively than men for ischemic heart 
disease, leading to less favorable outcomes. Deutscher et al.[16] found significantly lower 
functional status outcomes for female than for male patients with knee, cervical spine and 
shoulder impairments. It is hypothesized that the different view on men and women will 
also be present in physical therapy. 
Hypothesis 1- Male patients will receive higher scores than female patients on outcome 
indicators 6 and 7.
Furthermore, Mayer et al.[17] reported that age has negative effects on the outcomes of 
tertiary rehabilitation for chronic disabling spinal disorders. Deutscher et al.[16] also found 
a negative effect of age on functional status outcomes in outpatient physical therapy 
practice, as well as higher outcome scores for patients with acute vs. chronic symptoms. 
Hypothesis 2- Younger patients will receive higher scores than older patients on outcome 
indicators 6 and 7.
Hypothesis 3- Acute patients will receive higher scores than chronic patients on outcome 
indicators 6 and 7.
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Hypotheses for the process indicators (indicators 1 through 5 and indicator 8) could not be 
formulated due to a lack of scientific evidence. 
Logistic multilevel modeling in ‘MlWin’, version 2.02 was used to examine the effect on the 
two outcome indicators of each of the characteristics controlling for the others. Because 
skewness of the outcome distribution was high, the indicator scores were dichotomized 
(indicator score ≥50=1; <50=0). Age, gender and chronicity were also dichotomized with the 
following reference categories, younger than 65 years, female and acute patients (code 0). 
The use of multilevel analysis was necessary due to nested data (i.e., patients, therapists 
and practices)[18]. A very strict significance level of p<0.001 was used because of the large 
size of the dataset.
Reproducibility
Reproducibility is “the degree to which repeated measures in stable persons (test-retest) 
provide similar answers”[9]. The data set collected in 2009 and 2010 and with different 
patients was not appropriate to proper test-retest procedures. However, we decided to 
compare data in 2009 and 2010 at the therapist level and at the practice level using 
Spearman’s rho to establish consistency.    
The indicators were rated as positive with respect to the approximation of the reproducibility 
if the correlations between 2009 and 2010 were strong and significant at p<0.001. As a rule 
of thumb, the guidelines by Cohen are used (rho 0.1-0.3 is considered weak, 0.3-0.5 as 
moderate, and above 0.5 as strong)[19]. 
Floor and ceiling effects
Floor and ceiling effects describe the percentage of respondents who received the highest 
or the lowest possible score. If these effects are present, differentiation is not possible and 
changes cannot be measured, which threatens both reliability and responsiveness of the 
indicators. This property was assessed by examining the percentage of therapists and 
practices that received the highest or lowest possible score. Terwee et al.[9] have set the 
threshold at less than 15% receiving the highest or lowest possible score. 
Interpretability
As interpretability refers to the ability to assign qualitative meaning to quantitative scores 
[9], subgroups were compared to assign meaning to the scores of the whole group of patients. 
Patient groups categorized by age (below 65/65 and older), gender (male/female), chronic 
care (yes/no) or direct access (yes/no) that were expected to differ based on a mixture of 
evidence (see the section on construct validity) and consensus, were compared. Furthermore, 
in 2010, it became clear that health insurance companies shifted the measurement aim 
from evaluative to discriminative, to help decide which practices would receive pay for 
performance. It is therefore conceivable that indicator scores in 2010 were higher than in 
2009. Taking the mean score over the two years would then lead to overestimation of the 
indicator scores. To test this, the group of therapists that provided data only in 2009 was 
compared to those that only provided data in 2010. Logistic multilevel modeling was used 
for this property with a significance level of p<0.001. 
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Results
Study population
From all physical therapy practices in the Netherlands invited to participate a total of 3,743 
practices (52%) participated (of which 41.3% participated only in 2009, 39.5% only in 2010 
and 19.2% in both years). Within the 3,743 practices 11,274 therapists assessed a total of 
311,751 patients. Table 1 presents characteristics of the practices and patients in the 
analyses. Data showed representativeness compared to a national representative sample 
[19,20,21], although solo practices were underrepresented, larger practices were overrepresented 
and patients younger than 24 were also underrepresented. 
Content validity
Item selection and reduction and interpretability of the items
In three discussion rounds indicator subjects were listed on importance, prioritized and last 
the indicators were defined. Consensus was reached on all indicators by all stakeholders 
after which the indicator set was judged on terminology and definitions by an expert group. 
A drawback of the procedure is that the questionnaire became quite lengthy. As therapists 
were involved in developing the questionnaire, they should be able to understand or 
interpret the questions properly. Two questions that were used in indicators 1 and 2 (the 
screening and diagnostic processes for direct access patients and referred patients) 
consisted of more than one question simultaneously. However, excluding these items did 
not change the outcomes for these indicators; therefore, it was assumed that these items 
did not cause problems with interpretation amongst the respondents. Overall, the content 
validity can be assessed as acceptable, but steps can be taken with respect to item reduction. 
Descriptives of the indicator scores
Scores were high for all indicators, as seen in Figure 1. The outcome indicators 6 and 7 
showed the highest room for improvement, followed by indicators 1 and 2 on screening 
and diagnostics and indicator 8 on patient involvement. Indicators 3, 4 and 5 on the 
intervention had median scores of 95% or higher.
Construct validity
The results in Table 2 show that all three hypotheses were confirmed. On the outcome 
indicators male had significantly higher odds than female to receive a higher score (Indicator 
6: (Exp(B)=1.34; 99.9%CI 1.30-1.37; Indicator 7: (Exp(B)=1.19; 99.9%CI 1.15-1.23); elderly 
(over 65 years) had significantly lower odds than patients younger than 65 (Indicator 6: 
(Exp(B)=0.52; 99.9%CI 0.47-0.56; Indicator 7: (Exp(B)=0.67; 99.9%CI 0.61-0.73); and chronic 
patients had a significantly lower odds than patients with acute symptoms (Indicator 6: 
(Exp(B)=0.67; 99.9%CI 0.62-0.73; Indicator 7: (Exp(B)=0.69; 99.9%CI 0.63-0.75). Construct 
validity on the two outcome measures is therefore assessed acceptable. 
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Reproducibility
Spearman’s rho was significant for all indicators and was moderately strong ranging from 
0.35 to 0.5 at therapist level and 0.30 to 0.40 at practice level, as seen in Figure 2. The 
approximation of reproducibility measured as correlation between 2009 and 2010 overall 
is rated moderately positive. However, the correlations for indicators 3 and 5 could not be 
estimated properly because of the extremely high percentages of maximum scores: 83.9% 
of the therapists had the maximum score on indicator 3 in both 2009 as 2010 and 96.2% 
had the maximum score on indicator 5 in both years. The same pattern occurred on the 
practice level (90.1% and 98.3%, respectively). We therefore consider the correlation for 
indicators 3 and 5 to be very strong. 
Table 1. Characteristics from the participating practices and patients in comparison to representative 
samples
Study population
n=3,474 practices
National representative 
sample 2010
n= 1,969 therapists20
n= 4,719 practices21
% %
Practice type Monodisciplinary 72.8 6120
Multidisciplinary 27.2 3920
No therapist per practice
1 3.1 31.321
2 19.5 16.221
3-5 46.4 24.221
More than 5 31.0 28.321
Physical therapy care 
n=311,751 patients
National representative 
sample 201022 
n=13,180 patients
% %
Gender patients male 42.8 40.4
Age patients  0-11 years 5.6 2.7 (0-14 y)
12-18 years 5.3
19-24 years 5.5 18.8 (15-24 y)
25-44 years 28.1 26.5
45-64 years 35.1 37.7
65 years and older 20.4 22.2
Number of sessions
0-9 57.6 -
10-18 25.8 -
More than 18 16.6 -
Direct access 41.4 42.6
Chronic 16.6 16.7
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Floor & ceiling effects
No floor effects were measured. Ceiling effects, however, were present for all indicators at 
the patient level, at therapist level and at practice level and for both years, ranging from 
29.1% (indicator 6) to 95% (indicator 5) at patient level, and at therapist level from 15% 
(indicator 6) to 93% (indicator 3) and last at practice level from 11% (indicator 6) to 95% 
(indicator 3) as seen in Table 3 (2009 and 2010 combined). Overall, the ceiling effects are 
assessed negative due to the high percentage of maximum scores on the indicators. 
Interpretation 
Age, gender, chronic care and direct access had significant effects on the outcome indicators 
6 and 7 as discussed in the section construct validity (see Table 2). Besides this, elderly 
patients (>65 years) had significantly lower odds to receive a higher score than patients 
younger than 65 years on all other indicators, except for indicator 1. Male patients had 
significantly higher odds than female patients only on indicator 4 and chronic patients had 
significantly lower odds than acute patients on indicators 4 and 5. Direct access patients 
had significantly higher odds than referred patients to receive high scores on all indicators. 
Therapists who only provided data in 2009 had significantly lower odds than therapists who 
only provided data in 2010 on all indicators except for indicators 1 and 7. Interpretation of 
all indicators but indicator 1 was assessed acceptable, as distinctions were possible between 
groups.
Figure 1. Boxplots of median indicator scores at practice level
Note: outliers are not represented
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Table 2. Mean scores for subgroups and results multilevel analysis with the indicators as dependent variable 
and age, gender, direct access vs. referred patients, chronic vs. acute patients and data provided only in 
2009 or only in 2010 as independent variables (Exp(B), 99.9% Confidence interval and p-value)
Age
< 65 years (ref.) >65 years
Dependent variable M (sd) M (sd) Exp(B) 99.9% CI p-value
Indicator 1 90.8 (12.7) 89.9 (13.2) 0.93 0.85-1.00 0.001
Indicator 2 86.2 (17.6) 84.6 (18.6) 0.93 0.88-0.97 <0.001
Indicator 3 95.2 (17.4) 95.1 (17.2) 0.93 0.87-0.99 <0.001
Indicator 4 91.5 (17.5) 90.0 (17.4) 0.80 0.75-0.84 <0.001
Indicator 5 95.3 (21.1) 93.6 (24.5) 0.86 0.78-0.94 <0.001
Indicator 6 78.9 (22.7) 69.2 (24.7) 0.52 0.47-0.56 <0.001
Indicator 7 80.3 (24.8) 73.7 (26.3) 0.67 0.61-0.73 <0.001
Indicator 8 89.4 (15.9) 89.2 (16.1) 0.96 0.92-1.00 <0.001
Gender
Female (ref.) Male
M (sd) M (sd) Exp(B) 99.9% CI p-value
Indicator 1 90.5 (12.8) 90.8 (12.7) 1.03 0.98-1.08 0.08
Indicator 2 85.5 (18.0) 86.1 (17.8) 1.04 1.00-1.08 0.002
Indicator 3 95.1 (17.4) 95.2 (17.3) 1.03 0.98-1.07 0.054
Indicator 4 90.9 (17.5) 91.5 (17.5) 1.08 1.05-1.11 <0.001
Indicator 5 94.8 (22.2) 95.2 (21.4) 1.03 0.97-1.10 0.11
Indicator 6 75.6 (23.6) 78.7 (23.1) 1.34 1.30-1.37 <0.001
Indicator 7 78.0 (25.5) 80.3 (24.8) 1.19 1.15-1.23 <0.001
Indicator 8 88.7 (17.0) 89.0 (16.8) 1.00 0.97-1.03 0.58
Direct access vs. referred patients1
Referred (ref.) Direct access
M (sd) M (sd) Exp(B) 99.9% CI p-value
Indicator 3 95.5 (16.3) 94.6 (18.8) 0.89 0.84-0.94 <0.001
Indicator 4 90.9 (16.7) 91.6 (18.7) 1.30 1.26-1.34 <0.001
Indicator 5 94.1 (23.5) 96.3 (18.8) 1.34 1.27-1.42 <0.001
Indicator 6 74.3 (24.2) 80.8 (21.7) 1.33 1.29-1.37 <0.001
Indicator 7 76.1 (26.1) 83.1 (23.2) 1.33 1.28-1.38 <0.001
Indicator 8 88.4 (17.5) 89.9 (15.9) 0.88 0.84-0.92 <0.001
Chronic vs. acute patients
Acute (ref.) Chronic
M (sd) M (sd) Exp(B) 99.9% CI p-value
Indicator 1 90.8 (12.6) 89.9 (13.5) 0.92 0.81-1.04 0.02
Indicator 2 86.2 (17.5) 86.2 (17.7) 1.01 0.96-1.06 0.62
Indicator 3 95.2 (17.2) 95.6 (16.1) 0.98 0.92-1.05 0.34
Indicator 4 91.6 (17.3) 90.4 (16.4) 0.92 0.87-0.96 <0.001
Indicator 5 95.8 (20.1) 92.6 (26.2) 0.66 0.57-0.74 <0.001
Indicator 6 78.0 (23.5) 72.0 (22.2) 0.67 0.62-0.73 <0.001
Indicator 7 80.3 (25.2) 74.1 (24.1) 0.69 0.63-0.75 <0.001
Indicator 8 89.0 (16.6) 88.7 (17.4) 1.16 1.11-1.20 <0.001
80    
Chapter 4
Table 2. Continued
Data provided in 2009 vs. only in 2010
Only 2010 (ref.) 2009
M (sd) M (sd) Exp(B) 99.9% CI p-value
Indicator 1 91.2 (12.1) 90.2 (13.2) 0.87 0.72-1.01 0.002
Indicator 2 87.2 (17.0) 84.9 (18.4) 0.81 0.68-0.94 <0.001
Indicator 3 96.0 (15.8) 94.6 (18.2) 0.75 0.59-0.92 <0.001
Indicator 4 92.2 (16.2) 90.4 (18.2) 0.78 0.68-0.88 <0.001
Indicator 5 95.7 (20.2) 94.5 (22.7) 0.77 0.61-0.92 <0.001
Indicator 6 77.7 (23.2) 76.4 (23.5) 0.91 0.83-0.99 <0.001
Indicator 7 79.2 (25.1) 78.7 (25.5) 0.95 0.86-1.04 0.058
Indicator 8 89.8 (16.1) 88.0 (17.4) 0.79 0.68-0.91 <0.001
1Indicator 1 and 2 not calculated, because indicator 1 is only for direct access patients and indicator 2 only for 
referred patients
Bold: significant (p<0.001).
Figure 2. Median indicator scores in 2009 and 2010 at therapist and at practice level and Spearman’s rho
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Conclusion and discussion
Assessing the measurement properties of quality indicators is vital, but rarely described in 
the development process of quality indicators. The properties of the indicators for the 
psychical therapy process showed a mixed picture in terms of their appropriateness for use 
in the public domain (see Table 4). Most properties were rated moderately positive 
(reproducibility) to acceptable (content validity, construct validity and interpretability), but 
the presence of ceiling effects is problematic and it is recommended to reduce these effects 
before further implementation.
Explanation of the findings
Although reproducibility could not be assessed properly, an approximation was made based 
on correlations between 2009 and 2010. Higher correlations for the process indicators 
between 2009 and 2010 were expected however, as these indicators consist of steps in 
Table 3. Ceiling effects of indicators 1 through 8 in percentage of patients, therapists and practices that received 
the highest possible score (100%), possible contamination* and ceiling effects without possible contamination
Ind 1 Ind 2 Ind 3 Ind 4 Ind 5** Ind 6 Ind 7 Ind 8
Patient 49.6 48.0 89.2 51.3 95.0 29.1 46.3 57.5
Therapist 45.6 45.8 93.2 48.3 54.8 15.4 38.4 53.7
Practice 45.4 45.4 95.4 50.1 32.6 10.9 36.6 57.4
Possible contamination* 16.9 11.5 48.0 1.2 54.1 .6 3.3 9.9
Ceiling effects without possible contamination
Patient 40.7 42.2 79.5 51.0 89.4 28.9 45.7 52.7
Therapist 28.7 34.3 45.2 47.1 0.7 14.8 35.1 43.8
Practice 41.3 42.5 94.3 50.2 0.1 10.5 35.5 56.3
Note: bold is below threshold of 15%, values for 2009 and 2010 combined
* Possible contamination: percentage of therapist with highest score on indicator and no variance amongst 
their patients
**Indicator 5 is a dichotomous indicator 
Table 4. Conclusions on properties per indicator
Ind 1 Ind 2 Ind 3 Ind 4 Ind 5 Ind 6 Ind 7 Ind 8
Content validity + + + + + + + +
Construct validity Na Na Na Na Na + + Na
Reproducibility +/- +/- + +/- + +/- +/- +/-
Ceiling effects - - - - - +/- - -
Interpretability - + + + + + + +
Note: +: rated positive, +/-: rated neutral, -: rated negative 
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clinical reasoning and should thus remain constant over time. One possible cause of the 
low correlations is improvement of the quality of care. Coming into contact with the guideline 
recommendations on clinical reasoning might have caused the therapists to adjust their 
methods accordingly. Another possibility is that selection bias might have occurred, because 
in 2010 some health insurance companies began to reward higher quality practices. As the 
therapists could select the cases themselves, they could have influenced the outcomes of 
the indicators positively by selecting certain cases. Further, the high ceiling effects make it 
difficult to detect relevant changes in quality as well as to differentiate between therapists 
and practices at the high end of the scale. The ceiling effects of indicator 3 and 5 might be 
partially explained by the fact that they consisted of dichotomous items and thus had a 
higher chance of receiving maximum scores. Also, some physical therapists showed no 
variance at all in the data set. Even if a therapist is very consistent in their approach, this 
result is unlikely. This could mean that there is some contamination in the data, caused by 
these therapists that rated high scores on all indicators. For therapists who showed any 
variance at all, ceiling effects were approximately 30% for indicators 1, 2 and 7 and 
approximately 45% for indicators 3, 4 and 8, as seen in Table 3. Furthermore, the indicators 
were based on the guidelines for physical therapy and capture the required level of care. It 
therefore is not surprising that the results were high, as most therapists are aware of these 
guidelines. Finally, selection bias could explain the high scores, as therapists could select 
the cases themselves. 
Strength and weaknesses 
It is difficult to assess whether inadequate properties tell us something about the indicators 
or whether they are caused by failures in the method of data collection. Selection bias could 
have caused higher ceiling effects as well as differences between the findings for 2009 and 
2010, and is a threat to validity. The validity was also threatened, because not all physical 
therapists used electronic health records (EHRs) to a full degree in which case the 
questionnaires had to be filled out retrospectively, possibly causing recall bias. The self-
selection of the participating physiotherapists in relation to the perspective of pay for 
performance could also have led to overestimation of the indicator scores and possibly to 
higher ceiling effects. Furthermore, the data collection period was too short. In both years, 
therapists had two months to collect all data and the patients had to have completed their 
treatment episode which possibly led to exclusion of children (longer intervention period) 
and an underrepresentation of chronic and older patients.   
A limitation of the study were differences in measurement aims. In the beginning of the 
development process, the stakeholders agreed to use evaluative indicators. However, the 
health insurance companies later indicated that they wanted the indicators to be used for 
discriminative purposes as well. This could have affected the outcome of the indicators as 
the scores in 2010 were higher than in 2009. Taking the mean over 2009 and 2010 would 
then lead to overestimation of the outcomes. Further, different aims require different 
approaches for testing the properties of the indicators. For example, with respect to 
reproducibility, the between-therapist and between-practice variance is important for 
discriminative purposes but not for evaluative purposes[7]. In a separate test, it was shown 
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that this property was met for discriminative purposes (see Table 1, Supplemental Digital 
Content 1, in which the null models and intra class correlation coefficients are presented 
for all indicators). However, to differentiate between therapists and practices, a norm for 
the required level of quality should have been established beforehand. Without a norm, 
inferences made based on the mean score of all practices remain arbitrary.  
A drawback of the development process by consensus was that the indicators became quite 
general. All stakeholders had to be satisfied and the indicators had to be general enough 
to apply to all physical therapists and all patients. These factors led to indicators that focused 
more on the administrative component of the physical therapy process and less on 
measuring whether the physical therapist’s diagnosis was in concurrence with the question 
for help, the treatment, the treatment goals and the treatment effect. 
Implications for policy, future research and physical therapy
In a random sample of 200 practices it was shown that half of the practices already used 
the results to improve the quality of care, but the measurement properties need to be 
fortified for public disclosure. Selection bias can be reduced by randomizing the selection 
of patient cases. One way to achieve this goal would be to extract data directly from 
electronic health records (EHRs) to obtain more control over the selection procedure, which 
could decrease the ceiling effects and thus provide more discriminative power to the 
indicators. Moreover, using EHRs for data collection would reduce the extra administrative 
burden. In addition, establishing a clear evaluative or discriminative measurement aim 
would help to increase the feasibility of the instrument. All stakeholders should agree on 
the aim of the instrument as disagreement could lead to mistrust among therapists and 
thus a declining willingness to participate. If stakeholders choose to use the indicators for 
discriminative purposes, establishing a minimal required level of quality is essential to 
formulate conclusions on quality of care.
With respect to the general nature of the instrument, choices must be made. Asking more 
specific questions to establish whether the diagnostics, treatment and treatment goals are 
adequate for the condition of the patient will increase the usability of the indicators to 
improve the quality of care. The set of indicators could include the five most common 
conditions, i.e. lower back, neck, back, shoulder and knee complaints [23]. This would also be 
beneficial to the global outcome measures which can be described more precisely, that is 
condition specific and it is possible to include patient reported outcomes as well.  However, 
some physical therapists would not be reached because of their specialty, such as pediatric 
or geriatric physical therapists. If the comparability of the entire group of therapists is most 
important to the stakeholders, improvements to the instrument can be made by excluding 
indicators that provide little information. We learned that keeping a broad scope might 
reduce the ability to draw meaningful conclusions on the level of quality in physical therapy. 
To truly measure quality, it is imperative to have scientifically developed and tested quality 
measures. Too often, giant leaps in quality research are taken, under political pressure, time 
pressure, or pressure from health insurance companies. Mountains are not climbed in one 
giant leap however, but step by step. With this study, the next small but valuable step in 
researching the quality of health care has been taken. 
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Abstract
Background
With the emergence of the electronic health records (EHRs) as a pervasive healthcare 
information technology, new opportunities and challenges for use of clinical data for quality 
measurements arise with respect to data quality, data availability and comparability. The 
objective of this study is to test the suitability of data extracted from electronic health 
records (EHRs) for quality measurements compared to survey data. 
Methods
Survey data was retrieved from physiotherapists in 2009-2010 to measure the quality of 
physiotherapy care using eight quality indicators (QIs). In 2011, survey questions were 
integrated into EHRs. The integration was evaluated for comparability. EHR data was 
compared to survey data on completeness and correctness. 
Results
Five of the eight QIs were translated in the EHRs. Three were omitted, because of the 
narrative character of the QIs. Of the five QIs one proved incomparable, due to software 
errors in some of the EHRs. Three out of four comparable QIs performed better (p<0.001) 
in EHR data on completeness. EHR data also proved to be correct; although significant, the 
differences in indicator outcomes between EHR and survey data were small (<5%).
Conclusion
Data quality of EHRs was sufficient for quality assessment, although comparability to survey 
data was problematic. The study showed that single EHR registration for multiple use 
requires more standardization. EHRs have the option to administrate reflective information 
as narrative data, but to unlock such information on a large scale, natural language 
processing tools are needed to quantify these free text boxes. Such development in addition 
to administrative standardization can narrow the comparability gap between EHRs and 
surveys.
EHRs have the potential to provide real time feedback to professionals and quality 
measurements for research, but more effort is needed to create unambiguous and uniform 
information and to unlock written text in a standardized manner.  
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Background and signi f icance
Quality measurement is becoming an integral part of healthcare systems. With the 
emergence of the electronic health records (EHRs) as a pervasive healthcare information 
technology,[1] new opportunities and challenges for use of clinical data arise with respect to 
data quality, data availability and comparability.[2] However, to support the use of EHR data 
for quality measurement over the use of conventional data sources such as administrative 
data, patient surveys or provider surveys, a stronger evidence base is needed with respect 
to data attributes relevant for these measurements.[3-5] Comparative research between EHR 
data and conventional data sources, in particular provider surveys is scarce however. This 
study compares data from a provider survey to measure the quality of physical therapy care 
with data extracted directly from EHRs, thereby contributing to the scarce comparative 
knowledge of the suitability of EHR data for quality measurements. 
Introduct ion
The information in most EHRs can be distinguished in structured coded data and 
unstructured narrative data.[3,6] To decrease the registration burden most quality measures 
are restricted to the structured coded data. However, coded data is by definition limited in 
the amount of information it contains. For the medical professional, textboxes are preferred 
to codes, since patient information is easier described in a narrative manner. These free 
text fields however are difficult to incorporate in quality measures. A physician reporting 
retrospectively on patient cases in a survey can answer the questions with all of the available 
patient information in the back of his mind. It can be argued that physician-reported survey 
data represent a more holistic view on the quality of care delivered. Also, it’s questionable 
whether survey items can be translated into an EHR. A survey is specifically designed to 
measure the quality of care, whereas most EHRs are developed for much broader purposes, 
such as administration, reporting and clinical reasoning. It is impractical and often unfeasible 
to incorporate an entire questionnaire in the EHR, so there has to be a trade-off between 
keeping the registration burden to a minimum and obtaining enough information from the 
EHR to measure the quality of care. 
The differences between EHR data and survey data for quality research as well as limitations 
and benefits of both data collection methods (see Box 1 for examples) provide ample 
opportunities for comparative research between these two methods. In a recent review on 
methods and dimensions of quality assessment of EHR data, out of 95 reviewed articles 
only 57 were comparative research of which only nine compared EHR data to survey data 
or patient interviews.[7] In another review that described  the reliability and validity of EHR 
data, 35 studies were reviewed, of which only four compared EHR data quality to survey 
data.[3] Different data attributes or dimensions of quality were studied with a great variety 
in terms used to describe those data attributes.[3,4] In most studies however, completeness 
(i.e. the level of missing data) and accuracy (or correctness compared to a gold standard) 
of the data was examined.[3] Chan et al. acknowledged another dimension of quality 
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assessment which is data comparability, i.e. similarity in data quality and availability of 
measurement components in different data sources.[3] The importance of data comparability 
within the EHRs itself for reliable and valid quality measurement comparisons has been 
previously recognized.[8,9] 
Box 1. (Dis)advantages of quality measurements using survey data and EHR data
Survey data EHR data
• Sample data
• Time investment for respondents
• Survey gives professional more time to reflect on 
patient case
• Possible selection and recall bias
• Standardized data
• Continuous dataflow
• No extra time investment
• Under documenting leads to incompleteness
• Minimizes bias through direct data extraction 
from EHRs
• Differences in EHR software suppliers might lead 
to differences in output
In the Netherlands, a unique possibility arose for comparative research between EHR data 
and survey data for quality measurements. The project quality of physical therapy care 
(Qualiphy) started in 2009 with the collection of survey data. In 2011, existing EHRs were 
adapted so that data for quality measurement could be extracted directly. The conversion 
process from survey data to EHR data and the consequences of this conversion on the 
quality of the data could therefore be studied into detail. Through studying the transition 
process from survey data to EHR data, we will be able to answer whether it is possible to 
translate survey questions into EHRs in such a way that it leads to comparable data. 
Comparability of the data quality must be assessed with respect to completeness and 
correctness. These data attributes affect the reliability and validity of the data and thus of 
the quality of care measures.[3,7,10] 
Our research question therefore is: ‘To what extent is data from EHR data comparable to survey 
data with respect to content and data quality’?
Methods
Study population, data collection and quality indicators
We conducted a prospective cohort study with three cohorts (2009, 2010 and 2011). Data 
from 2009 and 2010 were retrieved from provider surveys and combined for comparison 
with data from 2011 which was extracted directly from EHRs. Around 7,200 physiotherapy 
practices in primary care were invited by the Royal Dutch Society for Physical Therapy (KNGF) 
to participate in a program to evaluate the quality of physiotherapy based on quality 
indicators (see box 2). The data was collected from August to November of each year and 
contained items about the process and outcomes of physical therapy practice. Practices 
that did not participate in 2009 were urged to do so by the KNGF and health insurers in 
2010 (complementary sampling). In 2011, from April to June, EHRs were adapted so that 
they would suit the survey questions best and data was extracted directly. To compare the 
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data quality of the two methods, only physiotherapists that had participated in both the 
survey cohort (2009/2010) and in the EHR cohort (2011) remained in this study sample. 
Box 2. Description Qualiphy project
For the Qualiphy project (quality Indicators for physical therapy in primary care) 23 quality indicators 
were developed in consensus meetings among the Royal Dutch Society for Physical Therapy (KNGF), 
the national agent of Health Insurance Companies, the Dutch Patient and Consumer Federation, and 
the Healthcare Inspectorate. The set described quality of care in three domains: (1) physical therapy 
care process, (2) practice management, and (3) patient experiences. Qualiphy collected data on the 
quality indicators in 2009, 2010 and 2011 and was set up as a national audit and feedback system in 
physical therapy. In the first two years the physical therapy care process was evaluated by self-rating. 
In 2011 these data were extracted directly from the Electronic Health Records (EHRs). The validity 
and reliability of the first domain was assessed by Scholte et al.[15]. The main issue of the indicators 
was the ceiling effects of all indicators. This made the distinction between high and low scoring 
therapists and practices more difficult.
The original indicators and the items are based on guidelines that addressed the registration 
of the clinical reasoning process[11] and were tested on validity and reliability.[10] Most of the 
indicators consisted of multiple items (see Table 1).
Because we used de-identified data, our study was deemed exempt from review by the 
Medical Ethical Committee Arnhem and Nijmegen. The study was conducted in accordance 
of the Declaration of Helsinki.
Translating survey questions into EHRs 
EHRs for physical therapy already existed mainly for administrative purposes. The project 
on measuring quality of performance highlighted the desire to expand the EHR function to 
administrate reporting on clinical reasoning in order to be able to extract process and 
outcome data to compute quality indicators. In a focus group of physical therapists, software 
suppliers, health insurers and researchers, the quality indicators and survey items were 
assessed for their suitability for translation into the EHR and for technical feasibility. To 
support the data extraction and comparability of the output, a uniform extraction algorithm 
was constructed and supplied to all EHR software suppliers. 
Throughout the process of making the EHRs available for data extraction, we complied with 
legislative requirements to ensure the privacy and anonymity of the patients.
Data analysis
Descriptive statistics were used to present characteristics of the patients, physiotherapists 
and physiotherapy practices in both data sets. To compare completeness, the number of 
patients per therapist that had missing values on one of the items of an indicator (nominator) 
was divided by the total number of patients per therapists on the indicator (denominator) 
leading to a score between 0 and 1 for each indicator. Correctness was assessed by comparing 
the mean indicator scores per indicator in the EHR data to the survey data, which we 
92    
Chapter 5
Ta
bl
e 
1.
 O
ri
gi
na
l q
ua
lit
y 
in
di
ca
to
rs
 fo
r 
ph
ys
ic
al
 th
er
ap
y 
ca
re
 p
ro
ce
ss
: s
ho
rt
 d
es
cr
ip
tio
n,
 d
ef
in
iti
on
 in
di
ca
to
r 
an
d 
ite
m
s 
m
ea
su
re
d 
N
o
Sh
or
t 
de
sc
ri
pt
io
n
In
di
ca
to
r
It
em
 m
ea
su
re
d 
in
 q
ue
st
io
nn
ai
re
1
D
ir
ec
t a
cc
es
s:
Sc
re
en
in
g-
 a
nd
 
di
ag
no
st
ic
 p
ro
ce
ss
  
Th
e 
av
er
ag
e 
de
gr
ee
 (i
n 
%
) i
n 
w
hi
ch
 th
e 
di
re
ct
 a
cc
es
s 
pa
tie
nt
s 
re
ce
iv
ed
 a
 m
et
ho
di
ca
lly
 p
er
fo
rm
ed
 s
cr
ee
ni
ng
 a
nd
 
di
ag
no
st
ic
 p
ro
ce
ss
Re
qu
es
t f
or
 h
el
p:
 
1.
1 
as
ke
d,
 a
nd
 1
.2
. a
dm
in
is
tr
at
ed
Co
nc
lu
si
on
 s
cr
ee
ni
ng
: 
1.
3.
 a
dm
in
is
tr
at
ed
D
ia
gn
os
is
: 
1.
4.
 d
et
er
m
in
ed
 s
ys
te
m
at
ic
al
ly
, a
nd
 
 
 
1.
5.
 a
dm
in
is
tr
at
ed
2
Re
fe
rr
ed
 p
at
ie
nt
s:
D
ia
gn
os
tic
 p
ro
ce
ss
  
Th
e 
av
er
ag
e 
de
gr
ee
 (i
n 
%
) i
n 
w
hi
ch
 r
ef
er
re
d 
pa
tie
nt
s 
re
ce
iv
ed
 a
 m
et
ho
di
ca
lly
 p
er
fo
rm
ed
 d
ia
gn
os
tic
 p
ro
ce
ss
Re
qu
es
t f
or
 h
el
p:
 
2.
1.
 a
sk
ed
, a
nd
 2
.2
. a
dm
in
is
tr
at
ed
D
ia
gn
os
is
: 
2.
3.
 d
et
er
m
in
ed
 s
ys
te
m
at
ic
al
ly
, a
nd
 
 
 
2.
4.
 a
dm
in
is
tr
at
ed
3
In
te
rv
en
tio
n 
go
al
s
Th
e 
av
er
ag
e 
de
gr
ee
 (i
n 
%
) i
n 
w
hi
ch
 in
te
rv
en
tio
n 
go
al
s 
w
er
e 
de
te
rm
in
ed
 m
et
ho
di
ca
lly
 fo
r 
th
e 
pa
tie
nt
s
G
oa
l(s
) 
3.
1.
 d
ef
in
ed
, a
nd
 3
.2
. a
dm
in
is
tr
at
ed
 
 
3.
3.
 fi
tt
ed
 to
 r
eq
ue
st
 fo
r 
he
lp
 
 
3.
4.
 b
as
ed
 o
n 
di
ag
no
si
s
4
In
te
rv
en
tio
n 
pr
oc
es
s
Th
e 
av
er
ag
e 
de
gr
ee
 (i
n 
%
) i
n 
w
hi
ch
 p
at
ie
nt
s 
re
ce
iv
ed
 a
 
m
et
ho
di
ca
lly
 p
er
fo
rm
ed
 in
te
rv
en
tio
n 
pr
oc
es
s
G
oa
l(s
): 
4.
1.
 d
ef
in
ed
 (s
ee
 3
.1
), 
an
d 
 
 
4.
2.
 a
dm
in
is
tr
at
ed
 (s
ee
 3
.2
)
 
 
4.
3.
 r
ea
ch
ed
 (m
ai
n 
go
al
)
In
te
rv
en
tio
n(
s)
: 
4.
4.
 a
dm
in
is
tr
at
ed
In
te
rv
en
tio
n 
re
su
lt(
s)
: 
4.
5.
 a
dm
in
is
tr
at
ed
 (s
ee
 5
)
5
Ad
m
in
is
tr
at
io
n 
in
te
rv
en
tio
n 
re
su
lts
Th
e 
pe
rc
en
ta
ge
 o
f p
at
ie
nt
s 
w
ho
se
 n
ot
es
 r
ec
or
d 
th
e 
in
te
rv
en
tio
n 
re
su
lts
N
ot
e 
in
 r
ec
or
d 
 
6
Pe
rc
ei
ve
d 
in
te
rv
en
tio
n 
re
su
lts
 
Th
e 
av
er
ag
e 
de
gr
ee
 (i
n 
%
) i
n 
w
hi
ch
 th
e 
in
te
rv
en
tio
n 
go
al
s 
(to
ta
l r
ec
ov
er
y,
 r
ed
uc
tio
n 
of
 c
om
pl
ai
nt
s 
or
 s
ta
bi
liz
at
io
n)
 in
 
te
rm
s 
of
 fu
nc
tio
n 
an
d 
ac
tiv
ity
 a
nd
 p
ar
tic
ip
at
io
n 
ar
e 
co
ns
id
er
ed
 to
 b
e 
re
ac
he
d 
fo
r 
th
e 
pa
tie
nt
Pe
rc
ei
ve
d 
re
su
lt 
pe
r 
go
al
 (m
ax
im
um
 o
f 1
5 
go
al
s)
 r
es
po
ns
e:
 n
ot
 a
t 
al
l, 
so
m
ew
ha
t, 
la
rg
el
y,
 c
om
pl
et
el
y 
7
M
ea
su
re
d 
in
te
rv
en
tio
n 
re
su
lts
Th
e 
av
er
ag
e 
de
gr
ee
 (i
n 
%
) i
n 
w
hi
ch
 th
e 
in
te
rv
en
tio
n 
go
al
s 
(to
ta
l r
ec
ov
er
y,
 r
ed
uc
tio
n 
of
 c
om
pl
ai
nt
s 
or
 s
ta
bi
liz
at
io
n)
 in
 
te
rm
s 
of
 fu
nc
tio
n 
an
d 
ac
tiv
ity
 a
nd
 p
ar
tic
ip
at
io
n 
ha
ve
 b
ee
n 
re
ac
he
d 
by
 u
se
 o
f m
ea
su
re
m
en
t i
ns
tr
um
en
ts
Re
su
lt 
of
 o
bj
ec
tiv
e 
m
ea
su
re
 p
er
 g
oa
l (
m
ax
im
um
 o
f 1
5 
go
al
s)
 
re
sp
on
se
: n
ot
 a
t a
ll,
 s
om
ew
ha
t, 
la
rg
el
y,
 c
om
pl
et
el
y 
8
In
fo
rm
at
io
n 
sh
ar
ed
 a
nd
 
ag
re
ed
 w
ith
 th
e 
pa
tie
nt
  
Th
e 
av
er
ag
e 
de
gr
ee
 (i
n 
%
) i
n 
w
hi
ch
 in
fo
rm
at
io
n 
w
as
 s
ha
re
d 
w
ith
 a
nd
 a
gr
ee
d 
up
on
 b
y 
pa
tie
nt
s
Sh
ar
ed
 a
nd
 a
gr
ee
m
en
t 
8.
1.
 S
cr
ee
ni
ng
 p
ro
ce
ss
 d
ir
ec
t a
cc
es
s 
pa
tie
nt
in
fo
rm
at
io
n 
on
: 
8.
2.
 D
ia
gn
os
tic
 p
ro
ce
ss
 
 
8.
3.
 D
ef
in
ed
 g
oa
ls
 
 
8.
4.
 In
te
rv
en
tio
n 
pr
oc
es
s
 
 
8.
5.
 (I
nt
er
im
) e
va
lu
at
io
n
 
 
8.
6.
 O
ut
co
m
es
 
 
8.
7.
 C
lo
su
re
 o
f e
pi
so
de
93
5
EHR data for quality measurements
considered to be the gold standard for this purpose. To test the significance of differences 
between survey and EHR data, a Wilcoxon matched pairs signed rank test for non-parametric 
data was used. This test is suitable for ordinal variables with a skewed distribution and tests 
whether the median difference is zero. 
The data was analyzed using SPSS version 20. Statistical significance in all analysis was 
determined at a p-value of 0.001. A difference of 5 percent between survey and EHR data 
was considered to be relevant based on consensus in the project team.
Results
Translation of quality indicators into EHRs
As a result of the discussion in the focus group to make the EHRs suitable for the quality 
assessment, a decision was made which indicators could possibly be successfully translated 
to the EHRs. It was decided that indicator 4 (clinical reasoning during the intervention 
process; defining and administrating intervention goals, interventions, and intervention 
results) would not be included in the set to be extracted from the EHRs, because of the 
narrative character of this registration. Experts within the focus group objected to the limited 
list of treatment interventions to choose from. Also, some EHR software suppliers already 
had their own standard list of treatment interventions, while most of them used a free text 
field. These differences turned out to be insurmountable on short notice, resulting in 
removal of the indicator. Further, indicator 5 (intervention results administered) and 
indicator 6 (perceived intervention results) were combined in the EHR data. Indicator 7 
(objective intervention results by the use of measurement instruments) was not included 
as not all recommendations in the guidelines required the use of measurement instruments. 
The experts from the focus group concluded that it was therefore not a valuable proxy for 
quality of care. Last, indicator 8 (information shared with patient) would be incorporated in 
the EHRs in a simpler form. This indicator was already part of a patient survey and it was 
deemed redundant to ask the professional as well.
Further, it was decided that the definition of the quality indicators should become stricter. 
The indicators calculated from the survey data were defined as ‘the degree in which the 
steps in clinical reasoning’ were followed, while for the EHR data it was decided that either 
the physiotherapist followed all the steps in clinical reasoning, for example with regard to 
the screening and diagnostics processes, or he or she did not. Such a change affected the 
calculation of the indicators and therefore its comparability. For the comparison of indicator 
scores, the survey items with Likert scales had to be dichotomized. The possible loss of 
information was deemed to be limited as the extreme answer categories in the survey were 
used most.[10]
To compare both data sources, the item and indicator scores of the survey data were 
recalculated in the same way as in 2011. That is, the indicator scores at therapist level were 
calculated as the number of patients who received therapy following all steps of clinical 
reasoning within the theme of the indicator according to the national guidelines divided by 
the total number of patients, resulting in a mean patient score per therapist, ranging from 
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0-1 for each indicator.
Despite the uniform extraction algorithm, two of the largest software suppliers were unable 
to extract the correct data from their EHRs for indicator 5 (Intervention result). In the end, 
only 11.6 percent of all patient cases from the EHR data had a valid score on this indicator. 
It was therefore decided that this indicator could not be compared as the reliability on this 
indicator was too low. 
As a result, the survey data could be compared to the EHR data with respect to completeness 
and correctness on four indicators; screening and diagnosis for self-referred patients 
(indicator 1) and for referred patients (indicator 2), goal setting (indicator 3) and information 
shared with and agreed upon by the patient (indicator 8). 
Patients and practices
A total of 5,960 physical therapists of around 2,400 practices provided data in both the 
survey and the EHR (see Table 2). In the provider survey, data of over 160,000 patients were 
collected and in the EHR round, data of almost 90,000 patients were collected. Compared 
to a national representative sample, patient characteristics were largely representative, 
except for the percentage of chronic patients.[12] Chronic patients are underrepresented in 
the EHR data. Not all patient characteristics were extracted correctly from the EHRs. Gender 
and age of the patient were only extracted in half of the patient cases.  Therapist 
characteristics are representative with respect to age and gender.[13] The number of solo 
practitioners in both the survey as in the EHR data was underrepresented, and the larger 
practices were overrepresented.[14] 
Completeness
The EHR data showed to be significantly different (p<0.001) compared to survey data on all 
four indicators with respect to completeness (Table 3). Completeness of EHR data is higher 
on three of the compared indicators ranging from just below the 5 percent threshold on 
indicator 3, goal setting (4.1 percent) to 211.5 percent on indicator 8 (information shared 
with and agreed upon by the patient). Completeness of indicator 2 (screening and diagnosis 
of referred patients) is 8 percent lower for EHR data (P<0.001). Overall, the completeness 
is above 90 percent for all indicators in both survey data and EHR data. 
Correctness 
Although the indicator scores of the EHR data are significantly different (p<0.001) from the 
indicator scores of the survey data (Table 4), only the difference in indicator 1 (screening 
and diagnosis for self-referred patients) is above the 5 percent threshold of relevant 
difference with a decrease in indicator score of 7.8 percent in the EHR data. Indicator 1 and 
2 (screening and diagnosis) show a lower indicator score in the EHR data, while indicators 
3 (goal setting) and 8 (information shared with and agreed upon by patients) have slightly 
higher indicator scores in the EHR data when compared to the survey data. 
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Table 2. Characteristics from the participating practices and patients in comparison to representative sam-
ples 
Survey data EHR data National representative 
samples 2010
% N % N % N
Patient characteristics
Male 42.2 164,090 44.3 45,408 39.312 9,301
Direct access patients 38.3 164,164 44.0 86,282 46.912 9,301
Age categories 
  Age 0-14 6.4 164,090 3.4 45,012 2.612 9,301
  Age 15-24 8.7 164,090 9.6 45,012 9.812 9,301
  Age 25-44 27.8 164,090 26.6 45,012 23.512 9,301
  Age 45-64 35.7 164,090 37.1 45,012 27.512 9,301
  Age 65 and older 21.3 164,090 23.3 45,012 26.612 9,301
Chronic 16.0 152,796 8.9 86,282 16.012 9,301
Total N 164,164 86,282
Therapist characteristics
Male 47.9 5,960 49.0 5,938 45.213 16,521
Age 44.3 5,727 44.3 5,706 4213 16,521
Total N 5,960 5,960
Practice characteristics
No of therapists per practice
  1 3.2 1,934 3.2 1,929 30.713 4,770
  2 18.8 1,934 18.7 1,929 14.813 4,770
  3-4 33.6 1,934 34.0 1,929 22.913 4,770
  5+ 44.5 1,934 44.2 1,929 31.613 4,770
Mono disciplinary 71.4 2,351 71.3 2,431 6114 1,969
Multidisciplinary 28.6 2,351 28.7 2,431 3914 1,969
Total N 2,356 2,440
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Discussion
Our study showed that changes in data collection methods from survey data to data 
extracted from EHRs had a major impact on the comparability of the content. Survey data 
had to be recalculated to fit the redefined quality indicators from the EHR data. Further, 
only four out of eight indicators could be compared as three indicators were discarded in 
the transition and a fourth was not comparable due to software differences between EHR 
builders. The data quality of the indicators that we could compare showed that the EHR 
data was of the same quality as the survey data and in some cases of higher quality. EHR 
data tended to be more complete than survey data and indicators based on EHR data 
seemed to be as accurate or correct as the indicators based on survey data on three out of 
four indicators. 
Chan et al. concluded that comparability, both of EHR data to other data sources, as well 
as comparability between EHRs was of importance to valid care quality comparisons and 
outcome research.[3] Differences in what data elements needed for a measure are present 
in the data sources, but also variation in EHR content, structure and data format or extraction 
procedures can significantly affect data comparability. Due to major changes needed for 
Table 3. Related samples Wilcoxon Signed Rank test for completeness1 of survey data and EHR data 
Indicator Survey 
data
EHR 
data
(%) (%)
% 
change Z-score N
1 – Screening and diagnostics direct access patient 92.2 99.9 +9.8 35.6* 4,583
2 – Screening and diagnostics referred patient 99.9 91.9 -8.0 -20.6* 5,565
3 – Main goal administrated 92.4 96.2 +4.1 28.8* 5,840
8 – Information shared with patient 31.4 99.7 +211.5 66.2* 5,860
1In % physical therapists without missing values
* p<0.001
Table 4. Related samples Wilcoxon Signed Rank test for indicator scores1 of survey data and EHR data
Indicator Survey 
data
EHR data 
Mean 
score 
(sd)
Mean 
score  
(sd)
% 
change
Z-score N
1 – Screening and diagnostics direct access patient 0.97(0.11) 0.90(0.26) -7.8 -16.17* 4,553
2 – Screening and diagnostics referred patient 0.99(0.05) 0.95(0.16) -4.0 -13.15* 5,121
3 – Main goal administrated 0.96(0.12) 0.99(0.06) +3.1 24.61* 5,818
8 – Information shared with patient 0.85(0.27) 0.87(0.24) +2.4 4.055* 5,602
1Mean score for survey and EHR data, ranging from 0-1.
* p<0.001
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the EHRs and time pressure, it was decided for this study to omit indicator 4 (defining and 
administrating intervention) and indicator 7 (objectified result, by use of measurement 
instrument) and to use a simplified form (indicator 8: information shared with and agreed 
by patient). Ambiguous and inconsistent operationalization between the different EHR 
software providers caused errors in data extraction that further limited comparability. The 
time constraints of the project did not allow for a pilot phase to detect such errors 
beforehand to prevent data loss. An important indicator for patient outcomes could 
therefore not be compared. Not only is the outcome of a treatment an important 
measurement of the quality of care, this indicator also showed the largest variation in an 
earlier study evaluating the psychometrical properties of the quality indicators in the survey 
data.[10] It could therefore have been of great interest for comparisons. In the end, only four 
out of the original eight indicators were comparable. 
It was not possible at the time of the project to use a free text mining tool as a way to use 
the information in the free text boxes in the EHRs for the quality measurements. Instead, 
the indicators were calculated based on whether there was information in the desired fields 
of the items. For example; the item on whether the help request was administrated for 
indicator 1 and 2 (screening and diagnostics process) was calculated by whether the box of 
‘help request’ in the EHR was filled, but not on a content level. It therefore has to be 
questioned whether the indicators are a true reflection of the available information in the 
EHRs. Efforts should be made, both by researchers as well as medical professionals to 
explore the possibilities of natural language processing (NLP) tools to quantify the 
information written in free text boxes.  
Benefits
Using the EHRs for quality measurements saves valuable time as clinicians do not have to 
complete additional surveys for quality assessments. That is time better spent on patient 
care and potentially an indirect positive effect on the quality of care. EHRs present a 
possibility for continuous and automated data extraction for real time monitoring of the 
quality of care and for providing direct feedback to patients, medical professionals and 
health insurance companies. If software differences between the various EHRs are overcome 
to deliver standardized output and the process of extracting the data from the EHRs is 
automated, quality managers can use the quality information when it suits them instead of 
waiting for the results of a study or a report to act on them more promptly. Research has 
indicated that feedback can be used to improve the quality of care, showing improvements 
after feedback initiatives on process or outcome of care, although the effectiveness of 
feedback initiatives does depend on the (perceived) quality of the data and the willingness 
of the recipients.[15] 
Another benefit of the EHR system is that it serves as a tool to facilitate completeness of 
administering the medical process. We found evidence for this because there were less 
missing values in the EHR data than in the survey data. If medical professionals are facilitated 
by the system to administrate all the steps in clinical reasoning, it can serve as a technological 
checklist, as Salazar et al. also states.[16] Although this might not improve the outcomes on 
clinical conditions,[17] it might help prevent mistakes in the clinical process and increase 
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safety as a relation was found between clinical incidents and poor reporting.[18] At the least 
it can help mistakes be more easily retrieved, increasing transparency and accountability. 
Limitations
A limitation in using EHR software was the difference in formats of the EHRs. Some of the 
software suppliers included visual cues into their EHR format to signal the physical therapist 
whether or not information was missing in the patient file. Research suggests that 
visualization tools could have a positive effect on the number of missing values in EHRs.[19] 
These differences within EHR data must be overcome to ensure that physiotherapy practices 
can be compared on quality of care by standardizing the format, or the EHR software 
supplier must be controlled for in comparative research. 
A limitation regarding the generalizability of the findings was the overrepresentation of the 
group of acute care patients in the EHR data. Only data on patient intervention episodes 
were included that were actively closed by the therapist in the data extraction period. Given 
the relative short timeframe of data extraction, there is a higher chance of closing a patient 
intervention episode in which the patient has acute symptoms than a patient case of a 
patient with chronic symptoms. In the survey data, physical therapists selected the cases, 
so they could select any case that was closed from their files, including chronic cases closed 
within a period of a year. An earlier study confirmed that the process of clinical reasoning 
was significantly better administrated in acute cases.[10] With the overrepresentation of acute 
patient cases, the administration of the process of clinical reasoning could be overestimated. 
Implications for research and quality policy
Although data completeness[3] and correctness[3,4] are important proxies of data quality, 
there are other important data properties left untouched in this study due to restraints in 
time or funding. Weiskopf and Weng for example argue that three dimensions of data quality 
are of fundamental value; that is correctness, completeness and currency, or timeliness.[7] 
The data in the EHRs must be representative of a patient state at the time of recording. 
Other properties are different aspects of reliability, validity and reproducibility of the data, 
as Terwee et al. for example proposed.[20] Although our study focused on the comparison 
of data quality, quality of care research would benefit from a closer look at other data 
properties to assess the added value of using the EHR as data source for research purposes. 
Another implication of this study is, as mentioned above, the need for effective free text 
mining tools, such as NLP tools. With these tools, unstructured text boxes in the EHR, e.g. 
for describing patient goals, can be analyzed and used for a more content-based quality 
measurement. Although these tools can be successful, it requires a considerable user 
involvement.[1] Clinicians should collaborate in developing such tools to ensure that the right 
‘dictionary’ is being used, i.e. the right professional lexicon. In a trade-off between a deeper 
linguistic understanding and computational efficiency, Jung et al. advocates the use of 
simpler NLP tools to advance adoption of NLP in practice.[21] A simpler, dictionary-based 
term recognition tool can be used, as these are easier to use and with more speed than 
more advanced NPL tools.[21] The use of free-text mining tools allows clinicians to maintain 
a level of narrative information so that he can use his own words to describe his patient to 
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help him with the treatment, while  researchers can translate this information to codes to 
measure the quality of care.
At the same time, we advise the use of standardized coding with a search function as another 
possibility for a more content-based quality measurement. For example, for encoding 
complaints the International Classification of Functioning, Disability and Health (ICF) could 
be used.[22] The ICF is an extensive effort of the World Health Organization (WHO) to 
standardize terminology and to classify problems in the human functioning. The classification 
covers multiple dimensions of human functioning with underlying categories in body 
functions, activities and participation, including internal and external factors that may 
influence human functioning. The use of the ICF in coding problems in functioning of patients 
would assist in establishing  reliable comparisons for estimating the quality of care, although 
preliminary training is required to use the ICF correctly.[23] Complaints in physiotherapy are 
usually situational and activity related, and by this specific set of coding, it can help the 
physical therapist in deciding which intervention is needed and what outcome is achievable, 
and at the same time it can also help the quality research to step up to more content-based 
quality measurements.[24] The use of classification systems will transform the EHR  from an 
ad-hoc extraction system for quality research, into a proactive documentation support 
system to improve the administration of health data upfront, as proposed by Botsis et al.
[1] It should be studied if these standardizations of documentation and terminology[25,26] will 
be effective in enhancing comparability and decreasing variation in EHR data.
Conclusion
The main challenges are ensuring comparability between survey data and EHR data, as well 
as comparability between different EHR-systems. Collecting data from surveys is costlier 
both in time and money, and data quality of both systems was roughly the same so future 
efforts should be aimed at streamlining the use of EHR data for quality of care research. 
Standardization of the format of EHRs, the use of a standardized coding and exploring free-
text mining tools require a considerable effort from the physiotherapy community, 
researchers and EHR developers. A standardized EHR can be used for continuous 
measurement of the quality of care, and for providing real-time feedback to all stakeholders. 
More research and testing is needed to bridge the needs of clinicians for using the EHR in 
practice and the needs of researchers and health insurers for using the EHR as a database 
for quality research.  
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Abstract
Objectives
To explain the use of feedback reports for quality improvements by the reasons to participate 
in quality measuring projects and to identify barriers and facilitators.
Design
Mixed methods design.
Methods
In 2009-2011 a national audit and feedback system for physical therapy (Qualiphy) was 
initiated in the Netherlands. After each data collection round, an evaluation survey was held 
amongst its participants. The evaluation survey data was used to explain the use of feedback 
reports by studying the reasons to participate with Qualiphy with correlation measures and 
logistic regression. Semi-structured interviews with PTs served to seek confirmation and 
disentangle barriers and facilitators. 
Results
Analysis of 257 surveys (response rate: 42.8%) showed that therapists with only financial 
reasons were less likely to use feedback reports (OR=0.24;95%CI=0.11-0.52) compared to 
therapists with a mixture of reasons. PTs in 2009 and 2010 were more likely to use the 
feedback reports for quality improvement than PTs in 2011 (OR=2.41;95%CI=1.25-4.64 
respectively OR=3.28;95%CI=1.51-7.10). Changing circumstances in 2011, i.e. using EHRs 
and financial incentives, had a negative effect on the use of feedback reports (OR=0.40, 
95%CI=0.20-0.78). 
Interviews with 12 physical therapists showed that feedback reports could serve as a tool 
to support and structure quality improvement plans. Barriers were distrust and perceived 
self-reporting bias on indicator scores.
Conclusions
Implementing financial incentives that are not well-specified and well-targeted can have an 
adverse effect on using feedback reports to improve quality of care. Distrust is a major 
barrier to implementing quality systems.  
Key words: physiotherapy, quality of care, health care research, health care quality, financial 
incentives, audit and feedback, mixed method design.
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Introduct ion
Measuring the quality of care with quality indicators (QIs) has become part of the care giving 
process nowadays.[1] The QIs presented in a feedback report in which scores can be 
compared to a benchmark are proposed to be a driving force to improve the quality of care 
with best practices as a guide.[2-8] Until recently, studies mainly focused on the question 
whether feedback reports influenced quality improvements, rather than why. Studying 
success factors of quality improvement initiatives in different healthcare settings, Kaplan [9] 
showed that micro-system motivation, i.e. the willingness and desire of health care 
professionals to improve performance, had a major influence in predicting success. A 
qualitative study into the barriers and facilitators to use feedback reports for quality 
improvements [10] indicated that fostering loyalty and retaining patients was a more 
important drive to improve the quality of care than public reporting and the use of feedback 
reports. External incentives such as pay-for-performance incentives were found to be 
important motivators for the use of feedback reports to improve the quality of care [10]. 
However, several reviews of studies into the effects of financial stimuli in health care provide 
little evidence that financial rewards have effect on the behavior of physicians and 
furthermore, the evidence that was found could not be generalized due to weak research 
designs. [11-13] Other research suggests however that extrinsic stimulation such as financial 
stimuli can also decrease intrinsic motivation, that is motivation that comes from within the 
person, especially when the initial intrinsic motivation is high.[14,15] It can even have an 
adverse effect on the desired behavior, as feelings of self-control suffer from the influence 
of external sources trying to control the behavior.[14,15] This seems particularly the case when 
incentives are not well-specified or well-targeted.[16] Research into the effect of  financial 
incentives on health related behavior does not show such an adverse effect, it can rather 
serve as a reward for the individual’s autonomous decision as opposed to a controlling 
mechanism for his or her behavior.[17]  Intrinsic motivation is claimed to have a more natural 
tendency, as humans are curious, and willing to learn and explore without external 
incentives.[14] However, in the practice of quality improving initiatives, a combination of 
implementation strategies for quality improvements focusing on arousing motivating the 
participants from a professional perspective through education, feedback and reminders 
as well as through extrinsic incentives, such as financial interventions are usually employed.
[9] As the disclosure of health quality data increases, the question of what triggers quality 
improvement best becomes noteworthy.  
A unique opportunity to study the effects of motivation on desired behavior arose in the 
quality indicator project for physical therapist (PTs) in primary care (Qualiphy). A set of 23 
QIs was developed in 2008 through consensus between PTs, patient organizations, health 
insurers and the inspectorate in three Delphi rounds.[18] (see Box 1). The set of QIs was 
implemented step-by-step nationwide in three waves from 2009 to 2011 and participants 
received feedback reports after each wave which included a national benchmark. These 
feedback reports can be a powerful incentive to improve the quality of care [19] and using 
these reports are a proxy for real quality improvements. After participation and receiving 
the feedback reports, an evaluation survey was held among a random group of participating 
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physical therapists after each wave of data collection for Qualiphy. In that survey, 
respondents were asked to evaluate different parts of that particular wave of the Qualiphy 
project, but also to retrospectively indicate what the reasons were to participate in the first 
place in that wave of data collection for Qualiphy and whether or not the feedback reports 
were used to improve the quality of care. In 2009 participation was voluntary and mainly 
directed to gain insight into the level of quality, but in 2010 some healthcare insurers began 
rewarding PTs for their participation, and in 2011 it was a precondition for additional 
payment by health insurers. However, these incentives were aimed at participating in the 
data collection, rather than at rewarding high quality, or quality improvements. Further, 
there was no univocal system of rewarding and punishing practices that did not comply, as 
different insurers handled different systems. We hypothesized that these changing 
circumstances, i.e. increasing external stimuli affected the reasons for PTs to participate in 
Qualiphy. 
Research on the reasons behind success or failure of quality improvement initiatives based 
on quality indicators is scarce and evidence for effective use of financial incentives is weak.
[11-13] The aim of this study was to assess the influence of the initial motivation to participate 
in the Qualiphy project on the use of feedback reports for quality improvement in physical 
therapy. We established the following research questions:
Box 1.
For the Qualiphy project (Quality Indicators for Physical therapy in primary care) 23 quality indicators 
were developed in consensus meetings among the Royal Dutch Society for Physical Therapy (KNGF), the 
national agent of Health Insurance Companies, the Dutch Patient and Consumer Federation, and the 
Healthcare Inspectorate. The set described quality of care in three domains: (1) physical therapy care 
process, (2) practice management, and (3) patient experiences. Qualiphy collected data on the quality 
indicators in 2009, 2010 and 2011 and was set up as a national audit and feedback system in physical 
therapy. In the first two years the physical therapy care process was evaluated by self-rating. In 2011 
these data were extracted directly from the Electronic Health Records (EHRs). The validity and reliability 
of the first domain was assessed by Scholte et al.[20] for 2009 and 2010. The main issue of the indicators 
was the ceiling effects of all indicators. This made the distinction between high and low scoring therapists 
and practices more difficult.
1. What reasons do PTs have to participate in Qualiphy and do these reasons vary when 
financial incentives were implemented more intensively by insurers?
2. Are the feedback reports on quality indicators used by PTs as a tool to improve quality of 
care, and is this explained by the reasons to participate?
3. What are the perceived barriers and facilitators of PTs for using feedback reports?  
As the emphasis of Qualiphy shifted more towards financial stimuli from 2009 to 2011, we 
expected that the proportion of PTs only mentioning external incentives as a reason to 
participate in Qualiphy would increase from the first cohort in 2009, to 2010 and 2011 
(hypothesis 1). Further, following the study by Ryan and Deci [14] on the possible negative 
effect of financial incentives, we expected that PTs who are solely participating in order to 
be eligible for the financial stimuli will be less likely to use the feedback reports for quality 
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improvement than PTs who are participating either for a mixture of reasons, or for reasons 
other than financial benefits (hypothesis 2). As a result of the expected increase in PTs 
participating to be eligible for financial incentives and the possible negative impact of such 
stimuli when misdirected and poorly specified [16], we expected that the feedback reports 
were less likely to be used in 2011 for quality improvements than they were in 2009 
(hypothesis 3). A mixed methods design, including questionnaires and interviews, was used 
to answer these research questions and test these hypotheses.
Methods
Design
The mixed methods study design relies on the “collection and analysis of quantitative and 
qualitative data, beginning with quantitative data, giving equal weight to both types of 
data.”[21] For the first two research questions on the use of the feedback reports, quantitative 
data were used from the evaluation survey, as well as qualitative data collected in semi-
structured interviews with participating PTs. Both types of data were used to answer the 
questions by comparing the results to see if the same conclusions are reached (triangulation).
[21] For the third research question to assess barriers and facilitators for using the quality 
indicators and the feedback reports, this study relies solely on qualitative data to evaluate 
the process (e.g., why or why not the quality indicators and feedback reports were used), 
thus deepening the understanding of the results of the first two research questions.[21]  
Setting, recruitment and sample size
After each annual wave of data collection for Qualiphy for the calculation of the quality 
indicators the feedback reports were distributed. After each of those waves, and after the 
feedback reports were distributed, a random sample of 200 participating PTs from different 
outpatient physical therapy practices were invited by email to participate in a web-based 
evaluation survey in which the respondents were made aware of the scientific purpose of 
the evaluation survey. The respondents were asked retrospectively what the reasons were 
to participate in the Qualiphy project. Further, it was asked whether or not the respondent 
intended to use the feedback reports they had received. The three separate data sets were 
then combined into a pooled data set. Of the 600 physical therapists that were invited in 
total, 257 completed the whole evaluation survey (42.8%).
With respect to the qualitative data, we invited participating physical therapists by email to 
participate in a face to face interview. First responders were called to set up appointments. 
As it turned out to be difficult to make face to face appointments due to the busy schedule 
of the physical therapists, it was decided by the researchers to conduct the interviews by 
telephone. The semi-structured interviews were conducted using a topic list for reference 
(see Table 1) and were held in 2011 with physical therapists who participated in one or more 
data collection rounds of the Qualiphy project. 
The interviews were conducted by KN and CB and took approximately 75 minutes each. 
After three interviews, questions and answers were discussed by the researchers and if 
necessary questions were reformulated or added. It was decided to apply interviews until 
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saturation of information was reached. The balance between positive comments and 
negative comments on the project as a whole, on the quality indicators and on the feedback 
reports was of major importance in this decision. Saturation was reached after twelve 
interviews as no new information was obtained during the last two interviews. Five men 
and seven women were interviewed with an average age of 43.8 years and an average 
working experience of 14.5 years. Nine PTs participated in all three years of Qualiphy, two 
participated in 2010 and 2011, and one participated in 2009 and 2011. Quotes have been 
edited for clarity and to protect respondent confidentiality. Physical therapists that 
participated were explained at the start of each interview that the information would be 
used for scientific purposes.
The Medical Ethical Committee Arnhem and Nijmegen waived approval for this study, as 
patient information was anonymous and respondents (physical therapists) gave their silent 
consent by participating. The study was conducted in accordance of the Declaration of 
Helsinki.
Data analysis: quantitative data
The evaluation surveys consisted of between 40 and 50 questions regarding all aspects of 
participating in the project and data collection for the three domains of which 5 questions 
were about the feedback reports. Four questions of the survey were selected to answer our 
research questions. The answer categories differed somewhat from 2009 to 2011 (see Table 
2). Our dependent variable the use of the feedback reports as an improvement tool was 
measured by the question: “Which of the following do you intend to address (first) based 
on the feedback reports?” The answer categories as mentioned in Table 2, were dichotomized 
(yes, I do intend to use the feedback report; or no, I do not intend to use the feedback 
reports) to assess the use of feedback reports in relation to the reasons to participate.
The reasons for participating were measured by the retrospective question “What was/were 
the reason(s) to participate in the Qualiphy project?” The pre-determined answer categories 
Table 1. Topic list and example questions of semi-structured interviews 
Goals for using Qis
Experiences with Qis
Example questions to explore facilitators and barriers
• Interested in QI feedback report?  
• Why (not)?
• What do you know yet of the feedback reporting?
• What info did you read?
• Meets your expectations? Why (not)?
• Do you use the feedback for quality improvement plans? Why (not)? Which info?
• Is QI part of your quality policy?
• How did you anchor?  
Future findings for QIs and quality of PT care in general
• Requirements
• Points for improvement 
• 5- year expectance
• Idealisms
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are listed in Table 2. To find out if there were unobserved, or latent variables underlying the 
reasons to participate, bivariate correlations were computed first. Six of the reasons showed 
significant correlations in the pooled dataset, that is all three years combined (p<0.01), as 
well as when the correlations were calculated for each separate years (p<0.05). Those six 
reasons were: improving patient care, increasing evidence-based practice, gaining insight in 
quality of care, giving structure to change in practice, transparency and improving market and 
negotiation position. Next, confirmatory factor analysis was used in SPSS Amos, using 
Table 2. Descriptive statistics on all relevant variables from surveys in 2009, 2010, 2011 and in total 
2009 2010 2011 Total*
Total participating therapists in Qualiphy project (N) 7,562 6,000 9,719 11,274
Invited for evaluation survey 200 200 200 600
n (response %) 97 (48.5) 67 (33.5) 93 (46.5) 257 (42.8)
Age (Mean (standard deviation)) 42.6(11.0) 43.6(11.1) 46.7(12.2) 44.3 (11.6)
Male (%) 54.6 46.3 46.2 49.4
Reasons to participate1
• Improving patient care 40.2 32.8 32.3 35.4
• Increasing evidence-based practice 32.0 28.4 22.6 27.6
• Gaining insight in quality of care 57.7 52.2 45.2 51.8
• Giving structure to change in practice2 21.6 20.9 n.a. 21.2
• Needs from within the professional group 22.7 25.4 35.5 28.0
• Transparency 55.7 32.8 36.6 42.8
• Improving market and negotiation position 27.8 19.4 29.0 26.1
• Financial benefits 38.1 38.8 58.1 45.5
• Participation was a condition for obtaining a contract2 51.5 52.2 n.a. 51.7
• For the researchers 10.3 3.0 16.1 10.5
Only professional reasons (mean(sd)) 0.39(0.28) 0.32(0.30) 0.28(0.27) 0.33(0.28)
Only financial reasons (mean(sd)) 0.06(0.04) 0.18(0.39) 0.15(0.36) 0.13(0.33)
Mixture of reasons (mean(sd)) 0.73(0.45) 0.61(0.49) 0.79(0.41) 0.72(0.45)
Action based on feedback report regarding... (%)3 
• Window information 11.6 7.0 15.1 10.9
• The use of measuring instruments2 62.8 45.6 n.a. 55.9
• Administration of methodical acting2,4 n.a. 21.1 n.a. 21.1
• The physical therapy process in general4,5 n.a. n.a. 26.9 26.9
• Practice organization4,5 n.a. n.a. 18.3 18.3
• Patient experiences4,5 n.a. n.a. 29.0 29.0
• No action planned 25.6 26.3 44.1 33.1
*As there is overlap between the three years in participating physical therapists, the total is the unique number 
of physical therapists participating.
1 Multiple answers possible; 2Not asked in 2011; 3Multiple answers possible in 2011; 4Not asked in 2009; 5Not 
asked in 2010.
110    
Chapter 6
asymptotically distribution free (ADF) estimation suitable for dichotomous variables to 
examine whether these six items measured a latent construct. All estimates were significant 
(p<0.001) and model fit indexes showed a good fit (Chi-square=8,071, df=9, p=0.527; 
TLI=1.016). The construct was named Professional reasons, as they all seem to be 
professionally motivated reasons to participate, as opposed to financial incentives. When 
combined into a scale reliability analysis produced a Cronbach’s alpha of 0.671. However, 
as we are not interested in the influence of the degree of professional reasons, but rather 
what type of reasons influenced the use of feedback reports, we have constructed a dummy 
variable professional reasons for which the respondent scores 1 if he/she mentioned one of 
the six items of that construct and none of the others. The mean score of only professional 
reasons in the combined data set was 0.15 with a minimum score of 0 and a maximum score 
of 1 (See Table 2). To estimate whether financial incentives had an influence on the use of 
feedback reports for quality improvements two items were used, i.e. financial benefits and 
participation was a condition for obtaining a contract. A dummy variable Only financial reasons 
was calculated from these two items as a dichotomous, so that respondents that only 
mentioned one of these two reasons to participate would be scored 1, and respondents 
that either named other reasons as well, or only mentioned other reasons would be scored 
0. Last, a dummy variable mixture of reasons was constructed for the respondents that were 
left. The mean score of only financial reasons was 0.13, meaning that 13% of all participants 
only had financial reasons to participate and the vast majority had a mixture of reasons, 
with a mean score of 0.72.  
Last, year of survey and age and gender of the participants were used as control variables, 
as they could potentially influence the reasons to participate as well as the willingness to act 
on feedback. The pooled data set of the quantitative surveys were analyzed using SPSS version 
20. Chi-squares were calculated to estimate the associations between the different reasons 
to participate and year of survey (hypothesis 1), and between the year of survey and the use of 
feedback reports (hypothesis 3). For the association between the reasons to participate and the 
use of the feedback reports (hypothesis 2), Phi correlations were calculated. Phi correlations 
are directional association measures suitable for when both variables are dichotomous. 
Finally, to determine whether bivariate associations would remain statistically significant 
while controlling for other determinants, we used logistic regression analysis using the enter 
method with use of feedback reports as the dependent variable. The first regression model 
only contains the dummy variables only professional reasons and only financial reasons as 
independent variables. A mixture of reasons to participate served as the reference category. 
In the second model, to do justice to the fact that data was collected in three separate years, 
year of survey was added to control for the influence of changing circumstances surrounding 
the Qualiphy project on the use of the feedback reports and to assess whether the effect 
of the reasons to participate on the use of the feedback reports would hold. Although we 
have data from three different years, this is not enough to use longitudinal analysis. It is 
recommended to use dummy variables in that case to account for the time.[22] In the third 
model age and gender were added as covariates. Odds ratios, 95% confidence intervals, 
Wald statistics and statistical significance are presented with respect to the determinants. 
As a last step, to determine model fit, a model Chi-square test was used comparing the full 
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model with the constant only model. Also, to test whether each model has a better fit to 
the data than the previous model, the step Chi-square was calculated. Statistical significance 
was determined with a p-value < 0.05. 
Data analysis: qualitative data
All interviews were audio taped and transcribed verbatim by LB, CB and KN using F4 (v4.2 
for Windows).[23] Interviews were then summarized and sent back to the PTs for member 
check and possible corrections and additions. Transcripts of the interviews were openly 
coded and analyzed by LB and KN using Atlas.ti 6.2. The framework approach was used to 
analyze the data.[24] Five consecutive stages were used, the first being familiarization. In this 
stage, the researchers listened to all the audiotapes and read all the transcripts and notes 
in order to list reoccurring themes and key ideas. Second, a thematic framework was 
identified with all concepts, themes and key issues by which the data could be examined 
and referenced. The framework was discussed and finalized. In the third stage – indexing 
– the framework was systematically applied to all data in textual form. To increase validity, 
after every two, interviews were coded according to the framework by LB and KN, compared 
and discussed. If no consensus was reached, a third researcher (JB) had the final decision. 
Fourth, the data was rearranged so that the data matched the part of the framework they 
related to in order to form charts (charting stage). In the fifth stage, mapping and 
interpretation, the charts were used to define concepts, to assess the range and nature of 
the found phenomena and to find associations between the themes.[24] 
Results
Quantitative data
For the quantitative data, the response rate was 48.5% in 2009, 33.5% in 2010 and 46.5% 
in 2011 (see Table 2). Overall response rate was 42.8%. From the answer categories “gaining 
insight into the quality of care” was mentioned most often, followed by “participation was 
a condition for obtaining a contract” and “financial benefits” (see Table 2). 
Bivariate analysis
From 2009 to 2011, the percentage of participating physical therapists who only mentioned 
professional reasons to participate in Qualiphy decreased whereas the percentage of 
therapists that only mentioned financial reasons to participate increased (see Table 2). Chi 
squared tests proved these trends to be significant (χ2=7.47 respectively 6.73; p<0.05) (see 
Table 3a). This is in line with the expectation of our first hypothesis and we can thus confirm 
that the reasons to participate varied when comparing the years of survey. Professional 
reasons were losing importance and financial reasons were gaining importance. Further, 
when we examine the bivariate association between the reasons to participate and the use 
of the feedback reports, we found that mentioning only professional reasons significantly 
correlates positively with using the feedback reports (Phi=0.15; p<0.05) and that having only 
financial reasons correlates significantly negative with using the feedback reports (Phi= -0.27; 
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p<0.001)(see Table 3b). This is in line with hypothesis 2. Having a mixture of reasons to 
participate did not correlate significantly with the use of feedback reports. Last, the negative 
trend in using the feedback reports from 2009 to 2010 and 2011 as was seen in Table 2 
(from 25.6% in 2009 who did not intend to use the reports to 44.1% in 2011) a Chi squared 
test found this trend to be significant (χ2=13.24; p<0.001)(see Table 3a). In 2011, feedback 
reports were used significantly less than in the years before that, thus confirming hypothesis 
3. These statistically significant bivariate relations were sufficient to proceed to logistic 
regression analysis. 
Logistic regression analysis
Table 4 summarizes the results of the regression models. PTs that only mention professional 
reasons to participate have a higher odds to use the feedback reports than PTs with a 
mixture of reasons. This effect however is not significant (OR=2.55; 95%CI=0.93-6.82) (Model 
1). However, PTs that only had financial reasons to participate have significantly lower odds 
than PTs with a mixture as reasons to use the feedback reports. This effect is significant 
(OR=0.24;95%CI=0.11-0.52). Despite the significant positive bivariate relation between only 
mentioning professional reasons to participate and the use of feedback reports, this relation 
did not hold when compared to PTs with a mixture of reasons. The PTs that only mentioned 
financial reasons to participate were less likely to use the feedback reports than PTs with 
mixed reasons, thus confirming hypothesis 2. Adding year of survey into the analysis (Model 
2) did not change the effects or significance of the reasons to participate. PTs both in 2009 
and 2010 had a significantly higher odds (p<0.01) than PTs in 2011 (reference category) to 
use the feedback reports (OR=2.41;95%CI=1.25-4.64 respectively OR=3.28;95%CI=1.51-7.10), 
thus confirming hypothesis 3. In Model 3 (not in Table 4), the control variables age and 
gender did not have significant effects, nor did they change the effects of Model 2. They were 
left out of the model estimation to keep the model as parsimonious as possible. Last, the 
model improved significantly from the constant-only model (not in Table 4) to Model 1 and 
Model 2 (Step χ2=20.39 respectively 12.06; p<0.01). Compared to the constant-only model, 
model 2 improved significant as well (Model χ2=32.45; p<0.001). 
Table 3a. Chi squared test between the reasons to participate and the year of survey, and between use of 
feedback reports and year of survey 
Only professional 
reasons
Only financial 
reasons
Mixture of 
reasons
Use of feedback 
reports
χ2 χ2 χ2 χ2
Year of survey 7.47* 6.73* 6.80* 13.24***
Table 3b. Phi correlation between reasons to participate and the use of feedback reports
Only professional 
reasons
Only financial 
reasons
Mixture of reasons
Use of feedback reports 0.15* -0.27*** 0.81
*p<0.05, **p<0.01, ***p<0.001
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Qualitative data
The qualitative interviews show comparable participation aims as the quantitative data. 
Most of the interviewees mentioned a mixture of reasons to participate in the Qualiphy 
project. “Getting better contracts,” “obligated by the insurers” and “gaining insight in their 
own quality” were mentioned most often. As physiotherapist 4 mentioned:
“It was a bit imposed by the health insurers. The choice was between less payment per 
consultation or participate in Qualiphy and getting a better payment …  that provokes joining 
the program.  But it’s not just about the financial incentives, it’s also about the quality you 
offer patients. Both are important.”
The association between the reasons to participate and the use of the feedback reports is 
confirmed by the qualitative interviews. Three of PTs only mentioned the financial incentives 
to participate, none of whom used the feedback reports, although trust issues seem to be 
more of a driver not to use the feedback reports. As physiotherapist 1 mentioned:
 “We have discussed it during the team meeting. As the general opinion in our practice was 
that the data was not reliable, we did not use the results.”
Most of the other PTs used the feedback reports at least to some extent. As physiotherapist 
7 mentioned:
“The feedback report is clear and well-organized and complete, it takes relatively little time 
to go through and one can see which reality underlies the scores and what issues play. We 
have pretty quickly found possible improvements and have put action thereon.”
Table 4. Logistic regression analysis on the use of feedback reports 
Model 1 Model 2
Exp(B) 95%CI Wald’s Χ2 Exp(B) 95%CI Wald’s Χ2
Reasons to participate: 
Mixture of reasons (Ref.)
Only professional reasons 2.52 0.93-6.82 3.31 2.00 0.72-5.53 1.78
Only financial reasons 0.24*** 0.11-0.52 13.16 0.21*** 0.09-0.47 14.30
Year of survey:
2009 2.41** 1.25-4.64 6.91
2010 3.28** 1.51-7.10 9.02
2011 (ref.)
Constant 2.54 1.48
Model Χ2 (df) 20.39(2)*** 32.45(4)***
Step Χ2 (df) 20.39(2)*** 12.06(2)* 
N 257 257
* p<0.05, ** p<0.01, *** p<0.001
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PTs who showed a mixture of reasons to participate, but did not use the feedback reports 
to improve their quality of care, reasoned that there was not much to improve or questioned 
the validity of the data. As physiotherapist 10 mentions: 
“We scored very high in the domain physical therapy process and we did not expect anything 
else. However, the questionnaire on patient experiences last year was not appropriate for 
our patients, so I felt that it was more an indication than that we could really use the results, 
however, also these scores were quite high. We are just already very engaged in quality 
improvement.”
Barriers and facilitators
Barriers and facilitators were categorized in three subthemes, i.e. the feasibility of Qualiphy, 
the usability of the feedback reports, and policy issues. 
A strong point of the Qualiphy project was that it served as a mirror or confirmation tool 
for reflection, it complemented already existing quality initiatives, and it helped to structure 
and to implement the guidelines for methodical reporting. 
Physiotherapist 9: “And in terms of quality, our reporting in the electronic health records 
has actually improved.”
Physiotherapist 12: “In our year planning the goals we want to achieve were already present, 
as well as improvement areas coming from the feedback reports. With the results of the 
feedback reports, you can make a better statement on quality improvement within your own 
practice.”
Another facilitator was the possibility to zoom into the domain practice organization and 
patient experiences, and learn item-wise about the different aspects. 
Physiotherapist 12: “We have also looked at the results at item level, and that was really 
helpful. The results of the domain practice organization were really concrete, for example, 
whether the toilet was clean. This was really useful for us.”
The direct extraction of the data from the Electronic Health Record (EHR) in 2011 was seen 
as a positive development both with respect to feasibility as to the reliability of the data. It 
was also mentioned often as a suggestion to improve the quality system. Data collection 
on the domain physical therapy process was judged as a barrier in 2009 and 2010 as the 
self-rating was qualified as sensitive to fraud. This affected the perceived reliability and thus 
the perceived usability of the feedback reports. Also, the validity of the data is questioned. 
Physiotherapist 1: “I did not like the study in 2009 and 2010, because all the therapists had 
to fill out all the questionnaires online, and there was no check if you filled out the survey 
honestly. In addition, with respect to the patient experiences, I think we all know that the 
physiotherapists have completed those themselves. Ultimately, I’ve done very little with the 
results because I thought it was not a clear reflection of reality.”
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Other barriers to acceptability were that the set of indicators was too generic and not 
applicable to (specialized) practices. This issue is also addressed when asked for suggestions 
to improve the set of quality indicators or feedback reports. More than half of the 
interviewees suggested that the set of indicators should be condition specific to do more 
justice to the different needs of and expectations for different conditions. 
Furthermore, in the sub-theme policy, concerns for the role of the other stakeholders could 
also influence the attitude towards the quality system. The concerns were mainly directed 
at the professional body of PTs (KNGF) and the insurers. There is distrust towards both; the 
reputation of the KNGF is that they do not sufficiently represent the interest of the PTs, but 
rather want to be of service to the insurers. The role of the insurers is also questioned 
because they have changed the rules during the implementation process. The initial goal 
of the insurers was to use the tool to reward quality, but it turned into a punishing tool for 
PTs who did not want to participate, or did not include enough patients. 
Following from above a general feeling of unease, be it with respect to the quality of the 
data or to the role of the stakeholders, can have a negative effect on the use of the quality 
instrument for quality improvements. For physical therapy practices that already had quality 
of care high on the agenda, the feedback reports help to support and structure those efforts. 
Discussion
Our study showed that the percentage of PTs that only had professional reasons to participate 
decreased from 2009 to 2011 and at the same time the PTs that only mentioned financial 
reasons to participate increased from 2009 to 2011. The increase in the percentage of PTs 
that only showed interest in the obtaining financial benefits, or evading financial punishment 
had a negative effect on the use of the feedback reports for quality improvements. Controlled 
for the negative effect of only having financial reasons to participate on the use of feedback 
reports, PTs in 2009 and 2010 were more likely to use the feedback reports for quality 
improvement than the PTs in 2011. During the project, the circumstances surrounding the 
Qualiphy project changed, for example with respect to the perceived voluntariness to 
participate linked to financial rewards and penalties, as well as retrieving data directly from 
EHRs instead of by self-reporting. From the qualitative interviews, a picture of growing distrust 
emerges, both with respect to the reliability of the data and the quality indicators, as well as 
between participating PTs and health insurance companies. This was associated with a 
decrease in the willingness to use the feedback reports and can be seen as the most 
important barrier for a successful implementation of quality improvement strategies. Our 
findings were confirmed by the quantitative as well as the qualitative data. The most 
important facilitator for using the feedback reports is that is can serve as a tool to support 
and structure quality improvement initiatives. The mixed methods approach in this study 
can be considered an added value as it deepened our understanding of the results.
This paper finds clear evidence that financial incentives can have an adverse effect on the 
desired behavior, that is quality improvements, although three reviews on the effects of 
external incentives on the desired behavior (be it using the guidelines, or working evidence-
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based) found the evidence to be inconclusive.[11-13] This paper contributes to the scientific 
knowledge on the use of financial incentives in quality improvement initiatives.    
This is not the complete story however. In 2011, the percentage of PTs that only participated 
for financial reasons was higher than it was in 2009, which was most likely caused by 
different consequences of participating in the different cohorts affecting the group of 
participants. In 2009, participation was voluntary, so the PTs that joined the project at that 
time were the most willing to learn from the project and to change, i.e. to improve the quality 
of care. In 2010, participation was rewarded and in 2011 it was mandatory to obtain a 
contract. The groups that joined in 2010 and 2011 may be seen as more reluctant to take 
part in this project, but felt that they did not have a choice. So the group of PTs that had 
professional reasons to participate may have become relatively small and the effects on 
the use of feedback reports might have been a composition effect due to a relatively large 
group of PTs in 2010 and 2011 who felt a ‘force’ to participate due to payment repercussions. 
The data further showed that in 2011, it was less likely that the feedback reports were used 
compared to 2009, apart from the influence of motivation. The incentives were aimed at 
stimulating participation and at ensuring that the required number of patients were included 
instead of stimulating the use of feedback reports for quality improvements, for example, 
by yielding a higher reward for high quality performance. Especially for the PTs who were 
not eager to participate in the project to begin with, the incentives were misdirected. The 
mid-game change of rules and the introduction of external control mechanisms led to 
distrust among the participating PTs towards health insurers. There already was distrust 
towards the reliability of the audit and feedback system from the beginning of the project, 
as the 2009 and 2010 data collection was by means of self-reporting. PTs felt that this 
method was prone to gaming and thus the results were not representative of reality. The 
introduction of external control mechanisms in 2010 and 2011 (only obtaining contract if 
you participate in the project) and the change in data collections methods might have added 
to distrusting the outcomes of the project and thus to a smaller chance that feedback reports 
were taken seriously. This supports the substitution perspective of the relationship between 
trust and control.[25,26] In this perspective, trust and (formal) control are inversely related, so 
when control increases, trust decreases. Trust and control cán be mutually reinforcing 
according to the complementary perspective [26] in which control mechanisms can help to 
build trust if people are provided with objective rules and clear measures. Greezny et al.[16] 
also conclude that incentives can have (moderate) effects on behavior when they are well 
specified and well targeted. The change in rules during Qualiphy was neither objective nor 
clear and the incentives were not directed at quality improvements. 
In the end, the feedback reports were being used less and quality improvements as a result 
of the Qualiphy project decreased. Deci and Ryan [14,15] predicted this adverse behavior in their 
studies. In the Cognitive Evaluation Theory, a sub theory of the Self-Determination Theory, 
they describe that to maintain a high level of intrinsic motivation, a subject has to have a sense 
of autonomy in their behavior [14,15]. With the introduction of financial rewards and punishments, 
that sense of autonomy is affected. A subgroup analysis of the PTs that participated voluntarily 
in the first wave and participated in the two following waves as well seems to support that 
idea. When this group is analyzed, the same trend from professional reasons to financial 
117
6
(Non) use of feedback reports
reasons can be seen and a smaller likelihood to use the feedback reports (data not shown). 
However, these subgroups are too small to draw scientifically sound conclusions from.    
 
Implications for practice and research
Health insurers and professional organizations should be aware of the influence of the 
reasons to participate in quality improvement initiatives on the result and the effectiveness 
of the quality systems. Imposing financial incentives (both rewards and punishments) is 
only effective when therapists are already interested, believe in the instrument itself, when 
rules are clear and the incentives are directed at either improving the quality of care, or 
reaching a certain pre-set level of quality or are related to the necessary time investment 
of data sampling. In such conditions financial incentives can strengthen intrinsic motivation, 
but in the Qualiphy project a pay-for-participation scheme was used, not connected to actual 
performance. A number of participating practices had a drop in income as a result of 
received penalties because they did not include enough patients. Future quality systems 
should emphasize tailored rewarding rather than punishing in addition to creating and 
stimulating the motivation of professional nature, and an investment should be made to 
develop and maintain a trustworthy relationship between insurers and PTs. To develop such 
a system takes time and should not be rushed. There is some evidence that it is better to 
develop the system bottom-up with small groups of professionals, for example in quality 
circles27 in which small groups of professionals meet at regular intervals, to discuss their 
individual feedback reports with benchmarks. Such groups should aim at assessing and 
improving the quality of care and work autonomously. These assumptions are supported 
by evidence that step-by-step quality improvements are possible.[27-30] 
Some of the PTs that were interviewed showed classic defense mechanisms [31,32] when the 
outcomes of the feedback reports were not as expected, that is to reject the results 
completely and claim the data was not reliable, or the survey questions were not suitable 
for their exceptional situation or deviant patient population, as was shown from the 
qualitative data. This again shows the importance of building trust among users of quality 
measuring projects.
Future research
Future research should elaborate on the findings of this study, as it is the first to link the 
reasons to participate in quality systems with the use of feedback reports. More research 
is needed however to better understand the mechanisms and find potential confounders 
of the studied effects. Friedberg et al.[33] found for example that the organizational structure, 
such as practice size and team climate had an influence on the use of patient experiences 
data for quality improvements. Taking practice size into account can potentially explain 
some of the variation in the use of feedback reports. Larger practices have more resources 
to gather data and to design improvement plans based on the feedback reports. This was 
also mentioned in the interviews. A therapist from a small practice claimed she simply did 
not have the time to implement extensive quality improvement policies. They had enough 
trouble meeting the requirements of health insurers besides the actual treatment of their 
patients. 
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Limitations
This study has some limitations. First, the subgroup of therapists that showed only financial 
reasons to participate in the Qualiphy project was relatively small. Caution as to the results 
of this subgroup is therefore necessary. However, the effects were highly significant and 
did not have large confidence intervals, which would be a signal for unreliable effects.  
Second, the data that was used was part of a broader evaluation survey, not specifically 
directed at understanding the factors influencing the use of feedback reports. More data is 
necessary to help interpret our finding that in 2011 the use of feedback reports was 
negatively affected. 
The samples of the evaluation surveys were rather small, so sub-group analysis was not 
always possible. Further, it could decrease the generalizability of the study, as no non-
response analysis was performed. It could be possible that PTs that were positive about the 
feedback reports were the ones willing to fill out the evaluation survey, overestimating the 
use of the feedback reports. However, earlier research on the quality indicators showed 
large ceiling effects and low variance in indicator scores, so the chance of sampling PTs with 
positive feedback reports was quite high.[19] We therefor feel it is justified to generalize the 
finding to the whole population of participating PTs.
A last limitation is that the use of feedback reports is measured by self-reporting. This might 
have induced more positive responses overestimating the real use of the feedback reports. 
Also, as was mentioned in the interviews with the PTs, not using the feedback reports could 
have been induced by a high score on the indicators. If the measured quality already was 
very high, this would reduce the need for changes.
Conclusion
Having only financial reasons to participate in quality systems has the strongest negative 
influence on the use of feedback reports to improve the quality of care. Policy makers should 
be aware that introducing external stimuli mid-game when implementing a quality system 
can decrease the trust necessary to improve the quality of care. If clinicians do not believe 
in the quality system, they will be less likely to use the system to their benefit and to the 
benefit of the patients. In the end, the main goal of quality systems is to ensure patients of 
the best care possible.  
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Background
In 2007 the Dutch Healthcare Authority (NZA) promoted transparency and accountability 
for primary care physical therapy services in the Netherlands. In this thesis the development 
of a set of quality indicators for physical therapy services has been described and evaluated. 
The collected national data on process and outcomes of physical therapy practice made it 
possible to test the clinimetric features of the quality indicators selected to describe the 
process and outcomes of the treatment, and to perform component analysis on the 
questionnaire used to measure patient experience. In a process evaluation we gained insight 
about how the feedback reports were used to improve patient care, and what could be 
supportive in the further implementation of the monitoring and assessment system. A key 
issue was the data collection from patient records. Extensive modifications to the EHR 
systems were necessary to be able to calculate quality indicators from data extracted directly 
from EHRs. The existing questionnaires were used as starting point and together with the 
relevant stakeholders rephrased into EHR registration forms. Software vendors were 
provided with a uniform extraction algorithm–and this first version of modified EHRs was 
tested in this thesis. The whole process has led to a better understanding of the necessary 
steps in monitoring and improving primary care physical therapy services.
In this chapter the main findings with respect to developing, testing and implementing of 
quality indicators are presented. In addition, we reflect on the findings focusing on some 
of the benefits and drawbacks of stakeholder involvement, and especially the role of trust 
versus control in risk assessment. Furthermore, we will discuss the importance of both 
objective and subjective assessment of data quality in the development phase. As monitoring 
and measuring is intended to improve patient care, we will reflect in a next section on what 
is needed to act upon quality information. The chapter finishes off with some methodological 
considerations and the implications of the findings. 
Main f indings 
Development of quality indicators
In several consensus meetings with physical therapists and their professional body, the 
national patient organization, healthcare insurers, the inspectorate, and researchers, a set 
of 23 indicators was developed that described the quality of care in three domains that 
reflect (1) the process and outcomes of physical therapy, (2) the practice organization, and 
(3)  patient experiences (Chapter 2). The national guideline for record keeping in physical 
therapy was used as a framework for the description of the process and outcome indicators 
[1]. Indicators for the practice organization were derived from an instrument that is used in 
Dutch general practice [2]; and the questionnaire for patient experiences was part of a 
nationwide movement that developed Consumer Quality Indices for several diseases and 
care practices [3]. The study showed that it was possible to reach consensus on quality 
indicators for physical therapy services by all the different stakeholders (Chapter 2). 
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Testing of quality indicators
In most literature it is agreed that scientific evaluation should be an integral part of the 
development phase [4,5,6,7]. Testing quality indicators on, for example, validity, reliability, 
sensitivity to change and understandability, but also testing if item-reduction is possible 
should be done before they are implemented, as they can “facilitate acceptance and 
implementation of the indicators developed” [5, p.6]. This will help maximize the effect on 
quality improvement strategies [6], but also helps to create a level of trust in the quality 
indicators among stakeholders. The pressure to implement the quality indicators in the 
Qualiphy project drove the testing into the background. However, the results of Chapter 3 
showed that the number of items could have been reduced by a third for the domain patient 
experiences, increasing feasibility by reducing the burden placed on patients. Incorporating 
item reduction strategies in the development phase such as factor analysis, before 
nationwide implementation, could have been helpful with creating support among patients 
and physical therapists. Furthermore, in chapter 4 we concluded that in 2009 and 2010 
(survey data) the content and construct validity, reproducibility and interpretability of the 
quality indicators in the domain physical therapy care process were sufficient to good; 
however, the ceiling effects were high to very high for most of the indicators in that domain. 
Ceiling effects in this context refer to the percentage of physical therapists that have the 
highest score possible. These effects make it difficult to observe relevant change over time 
and to distinguish outcomes between practices [8]. In other words, the usability of the results 
was limited for health insurers, as they could not use the results for a pay for performance 
framework, and also for physical therapy practices as there was little room for improvement 
of the quality of care. The question that should have been asked is whether the indicators 
were sensitive enough to detect quality differences and whether or not it is even possible 
to create a generic set of quality indicators with the aim of distinguishing between practices 
based on generic quality. That is why it is so important to test and analyze before 
implementation. Based on the analysis in Chapter 4, it can be concluded that both the 
content of the quality indicators and the method of data collection needed to be adapted 
to decrease the ceiling effects. 
Implementing quality indicators
Successful implementation strategies are critical for quality indicators to have a significant 
effect on the quality of care [9]. Implementation was focused on healthcare professionals to 
be aware of and familiar with the indicators. They further must have a positive attitude 
toward the quality measuring system about the use of the indicators as a tool to improve 
the quality of care. Last, barriers directly linked to behavioral change need to be addressed 
[4,10,11]. Before nationwide implementation in Qualiphy, informational meetings were held 
throughout the country to inform physical therapists about the project as well as to educate 
them with regards to using the feedback reports participants would receive to improve the 
quality of care. 
A major change in implementation of the quality measuring system was the change from 
calculating the quality indicators based on survey data in 2009 and 2010 to calculating the 
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quality indicators from data directly extracted from EHRs in 2011. Data collection through 
surveys was susceptible to selection bias, or ‘gaming’, which was one of the reasons to switch 
to data extraction from EHRs. As the respondents, the physical therapists, could select the 
patient cases themselves to report on in the surveys, they could select patient cases they 
knew would be favorable to a good outcome. In Chapter 4 of this thesis, an indication of 
gaming was presented. There were groups of therapists that scored the maximum score 
for each patient, meaning they followed all the guidelines on clinical reasoning perfectly 
with every patient, or they selected favorable patient cases or at worst made up the data. 
Distrust in the data collection method can be a major barrier to acceptance of a quality 
measuring system, as was shown in Chapter 6. Identifying and removing these barriers 
should be an integral part of the implementation strategy. 
In 2011, the EHRs were developed to such a level that they could be made suitable for data 
extraction for the calculation of the quality indicators to decrease the risk of selection bias 
or gaming as the physical therapists were no longer able to choose on which patient case 
they would report. This could also decrease the ceiling effects that impaired the usability 
of the quality indicators. However, it created a second problem. Two data collection methods 
that are so different are at risk of not being comparable. In Chapter 5 it was concluded that 
although the quality of the EHR data seemed to be the same as the survey data, only half 
of the quality indicators could be compared, and only after recalculating the survey based 
quality indicators. One of the most important quality indicators, the quality indicator 
measuring outcome, could not be compared because of errors in the EHR software of some 
of the largest EHR suppliers. This was again caused by the strict time schedule that did not 
leave room for a proper test of the data extraction method. 
Another problem in the implementation was the introduction of financial incentives in 2010 
by some of the health insurers. This decision was not made in accordance with the project 
team and was not embedded adequately as part of a chosen implementation strategy. 
Moreover, financial incentives differed largely between health insurers with as a result 
differences between regions in The Netherlands. This mid-game change in rules increased 
the risk of gaming and further decreased trust and the sense of shared ownership of physical 
therapists, which led to distrust of physical therapists for the health insurers, as Chapter 6 
showed. Physical therapists became afraid that insurance companies would use outcome 
data in the future not for quality improvement but for reducing costs. Also, rather than 
being aimed at rewarding practices that improved the quality of care, the incentives were 
punitive and only aimed at participating with providing data for the project, i.e. to ensure 
that each physical therapist completed enough surveys. Practices that did not provide 
enough data had to pay back some of the money they had received. Misspecified and 
misdirected incentives can have the opposite effect, as earlier research has shown [12] and 
as the research reported in Chapter 6 showed as well. Feedback reports to improve patient 
care were used less in 2010 and 2011, because of an increase in extrinsic motivation (i.e. 
changing behavior simply to prevent penalties or financial consequences). Chapter 6 showed 
that having a mixture of both intrinsic and extrinsic motivation had the largest positive 
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impact on the use of feedback reports for quality improvements. Through misdirected 
incentives, the focus was on producing data while the willingness to use the feedback reports 
for quality improvement decreased.
Reflect ion on the f indings
Stakeholder involvement in selecting quality indicators 
Traditional selection of quality indicators can be described as a top-down approach [13-16], 
usually in the form of regulations imposed by government organizations. Especially hospitals 
operate in a heavily regulated environment [16]. Top-down approaches are, for example, 
licensing or certification requirements for providers [14], and can provide hierarchical control 
and guidance within the health organization [16,17]. In contrast with the top-down approach 
is the bottom-up approach, in which for example the medical professionals provide clinical 
data to improve their own patient care, but this information is sometimes also distributed 
to a third party that converts that data to comparable information that can be distributed 
to patients for example [14]. 
In the Netherlands, some form of consensus to measure and improve the quality of 
healthcare is always sought after, for example in the Dutch Healthcare Performance Report 
[18]. So rather than a bottom-up or top-down approach, all stakeholders are engaged to 
participate. There is some agreement that better stakeholder engagement could improve 
the relevance of research, increase its transparency, and accelerate its adoption into 
practice [19-24]. However, one of the drawbacks of involving all stakeholders is that when 
there is not a single stakeholder responsible as ‘owner’ of the project, one or more 
stakeholders can seize the project [25]. A lack of ownership can lead to problems in 
generating interest in the results among professionals and make it easier to dismiss 
feedback [25]. Grol [26] concludes that for the development of clinical guidelines, acceptance 
by the target group and feasibility are highest when they are “owned and operated” by the 
profession itself. Grol [26] also concludes that gaining the support from governmental 
agencies and health insurers, without losing the support of the medical professionals, is 
possible. The same conclusion can be drawn for the development of quality indicators. 
Researchers and some of the physical therapists expressed worries that scientific testing 
and item reduction was yet to be done. Furthermore, they suggested that the 
implementation should first be directed at facilitating the system before it could be used 
as a normative system. Other physical therapy practices were in favor of a rapid 
implementation as they saw it as a way to compete with other practices in a competitive 
market. There was a similar division between the health insurers. Some of the insurers 
wanted to contribute to carefully building the quality system, while others wanted a swift 
implementation so they could use the system for pay for performance. The Dutch Royal 
Association for Physical Therapy (KNGF) was also in favor of implementing the system. As 
the concerns expressed were disregarded and the system was implemented some of the 
stakeholders lost a sense of control of the project. This created distrust among physical 
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therapists, distrust in the quality of the indicators as they were not thoroughly tested, and 
distrust in the health insurers and the KNGF as equal partners of the indicator set.
Trust, control and risk assessment in strategic health alliances
To better understand the complex dynamics between stakeholders, the project Qualiphy 
can be seen as a strategic alliance. In such alliances, the relationship between three 
components, i.e. trust, control, and risk assessment as proposed by Das and Teng [27], are 
vital in understanding why Qualiphy failed in the end and how this can be prevented in 
future projects in which consensus is sought between multiple stakeholders with different 
perspectives. Although the framework Das and Teng [27] propose is designed primarily for 
business practitioners, it can be translated to the field of healthcare, as strategic alliances 
are formed in healthcare as well, between stakeholders with different aims. When discussing 
the stakeholder dynamics, we will focus on the health insurers on one side, and the physical 
therapists on the other side. These two are most interesting, as they are co-dependent of 
each other. Physical therapists are dependent on health insurers for income and health 
insurers are dependent on physical therapists to provide them with reliable information 
regarding the quality of care. 
First, the three concepts have to be defined as well as how they relate to each other, after 
which we will apply them to this thesis. Risk, or rather perceived risk, is about the 
uncertainties for both partners in the partner cooperation and in the performance of the 
alliance (respectively relational risk and performance risk)[27]. Both types of perceived risk 
can be reduced by goodwill trust, or trust in the partner’s intentions to follow agreements 
in the alliance, and trust in the ability of the partner to perform according to the agreements. 
Next to trust, three different control mechanisms can also reduce perceived risk; i.e. 
behavioral, output and social control [28]. Behavioral control can be used to control the 
behavior of the partners and is therefore related to relational risk [27]. Outcome control 
relates to performance risk, as controlling outcome or output increases the opportunity for 
the aims of the alliance to be reached. Last, social control is used to form a commitment to 
the alliance and to create or enhance shared values. It is specifically useful in the beginning 
of the alliance when it is unclear what behavior or output is to be expected [27]. 
The last relation we will discuss before applying the model to the Qualiphy project is that 
between control and trust. Control is believed to have a negative effect on trust, as the need 
for control implies the absence of trust. However, this is believed to be true only for 
behavioral and output control, as these types of control leave the members of the alliance 
with little autonomy to decide what is best for the alliance [27]. Social control influences the 
behavior of the alliance by creating shared goals and values and can create mutual 
understanding. It can thus induce trust. Patient federations for example, or the Ministry of 
Health, Welfare and Sports could exercise social control. Trust however, is also needed for 
control mechanisms to be effective, as it reduces resistance to the control mechanisms [27]. 
In Figure 1, the complex relations between trust, control and risk perception are visualized.
To apply this framework to the Qualiphy project, we must first understand what the 
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perceived risks were for health insurers and physical therapists when they formed an 
alliance (along with other stakeholders) in 2007. As with all alliances performance risks were 
present as there is always a chance that the aims of the alliance are not achieved. Both 
parties invested time and money in the project and if the goals were not reached, these 
resources were wasted. Both parties also could perceive a relational risk in a sense that 
opportunistic behavior was possible. From the point of view of the health insurers, the 
relational risk could lie in potential gaming behavior of the physical therapists. Physical 
therapists would benefit from presenting a more positive picture of the provided quality 
and were eager to change the system of payments based on sessions towards payment on 
quality performers. On the other hand, physical therapists had a relational risk because the 
data they had to supply would be used in the following years by the health insurers in 
contract negotiations, so they wanted validated quality indicators. 
However, when the project started, the consensus meetings helped to create an atmosphere 
of common ground and of a shared goal, transparency about the quality of care to improve 
that quality. By working together in the development of the quality indicators, health insurers 
and physical therapists had created a form of social control which stimulated open and 
honest communication [27]. This in turn led to trust, both goodwill and competence trust, 
decreased the perceived risk, and had a positive effect on the strategic alliance. In 2010, 
some of the health insurers implemented a form of behavioral control by introducing 
financial incentives to stimulate physical therapists to provide enough data, and in 2011 
participating in the project was made mandatory to be eligible for contracts. The goal of 
this was perceived by the physiotherapists as a tool to cut spending on physical therapists 
based on pay for performance. The appropriate behavior from the health insurers’ point of 
view [27] was that all therapists supplied enough data so that the quality of care could be 
measured and compared based on normative data sampled. This was the first time in the 
project that participation was no longer voluntary, and the first time that conflicting interests 
became apparent. Health insurers wanted the output (the results of the quality indicators) 
Figure 1. Framework of trust, control and risk in strategic alliances – Das and Teng, 2002
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to be measurable, so they could use the results in contract negotiations. Although physical 
therapists, the KNGF, and the health insurers all attempted better quality of care, the 
pressure of the health insurers was perceived by the physical therapists and the KNGF as 
a sign that the health insurers wanted to use the performance measures for spending cuts 
(practice selection). This had the effects Das and Teng [27] predicted. A portion of the physical 
therapists lost their goodwill trust, as they did not believe anymore that health insurers had 
the same intentions as they had: quality improvement. Besides that, some of the physical 
therapists lost competence trust because they believed that the control mechanisms the 
health insurers imposed were not effective in reaching the goal, or rather the goal for 
physical therapists; improved patient care. The control mechanisms were ineffective because 
of this and in the end the strategic alliance fell apart.
Das and Teng [27] propose several strategies to reduce the risks and build trust in strategic 
alliances. Some of them apply to businesses only, but there are a few that can be applied 
to healthcare alliances. First, behavioral control mechanisms can help to reduce relational 
risk. Establishing policies and procedures in an alliance contract is good way to ensure that 
the behavior of the other party stays within the specified boundaries of what can or cannot 
be done [29]. In the Qualiphy project, such behavioral rules could, for example, have been 
that the results of the quality measurement should not be used for contract negotiations 
for the first few years, leaving room for improvement based on the improved transparency. 
By defining such behavior in a contract, perceived relational risk would decrease. The Dutch 
Healthcare Authority (NZA) effectively blocked such rules by not allowing the KNGF to 
negotiate on behalf of the physical therapists, letting the practices negotiate deals with the 
health insurers individually. This gave the health insurers more power in the negotiations. 
Another behavioral control mechanism is specifying the roles of each partner in the system. 
Authority needs to be established before behavior can be addressed [27]. In Qualiphy, an 
organizational structure within the alliance that had authority was missing and decisions 
that affected all stakeholders could be made one-sidedly by health insurers and physical 
therapists.
Another form of control that could help to reduce risk is output control. If stakeholders can 
agree on the objectives of the output, i.e. the level of quality in the Qualiphy project, it is 
more clear how to evaluate the output. Stakeholders can then exercise control over what 
is satisfactory performance beforehand, reducing the performance risk. If the objectives 
are not met, strategies can be adjusted accordingly. In Qualiphy, it was  unclear whether 
the quality of the practice was high enough, as the comparison was based on the mean 
score of all the practices. Setting a relative target is done if health insurers do not want to 
make judgments about the level of performance they accept and is not uncommon in 
healthcare (for example in Medicare [30]). However, the drawback of this is that the physicians 
do not know the targets in advance and have no reference point for quality improvement 
[31]. High levels of achievement may not even be rewarded this way. Furthermore, physical 
therapists had negative experiences with relative targets. Before Qualiphy, therapists were 
reimbursed based on the average number of treatments. If the number of treatments a 
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therapist performed was above the average, the reimbursement was lowered. This did not 
contribute to trust in relative norm setting. Another option is to set an absolute target, or 
criterion referenced target [31]. Performance targets are set in advance, which requires more 
work on evaluation, but gives physicians a better opportunity to work towards a goal and 
to be rewarded for improvements. Setting absolute performance objectives in Qualiphy 
would have created clarity for physical therapists as well as for health insurers and therefore 
would have reduced performance risk. 
Last, the mechanism of social control, as in the beginning of Qualiphy, can only work if all 
parties are truthful and work without hidden agendas. However, such efforts to find a 
common goal and create shared values do not stop after the development phase, but must 
be maintained throughout the project. A participatory decision-making process reduces 
both relational risk and performance risk, because not only are the various aims of the 
stakeholders considered and integrated, but continuing working together also gives 
stakeholders the opportunity to actively contribute their specific kind of expertise [27]. Health 
alliances will benefit from such continuous working relations.  
Assessment of data quality
Properly tested quality indicators also have a better chance of being accepted by the target 
group [32], as they are more trustworthy. Poor data quality is a major barrier to the acceptance 
and use of quality indicators [32]. This thesis showed that because the indicators were not 
tested and because the data collection methods at the beginning of the project (by survey) 
were susceptible to gaming and selection bias, the perception was that data quality was low, 
regardless of the actual level of data quality. This perception of low data quality had the 
same effect as actually low data quality; the subjective assessment will influence the behavior 
of the target group [33]. The distrust in the results decreased the willingness to use the 
feedback reports for quality improvements, as Chapter 6 showed. 
Next to assessing the objective quality of the data, we therefore propose that the subjective 
assessment of data quality by the target group will be an integral part of the development 
phase. Questionnaires can be used to measure stakeholder perceptions on the same 
dimensions of data quality that are objectively tested. Pipino et al. [33] propose that the 
objective and subjective assessments of the different dimensions of data quality should be 
compared to identify discrepancies. After that, the causes of the discrepancies can be 
determined, for example by stakeholder interviews, and the necessary actions can be taken 
to improve the quality, or the perception of the stakeholders about the quality, of the data. 
Figure 2 [33]  shows the relationship between subjective and objective assessment of 
dimensions of data quality. Quadrant IV is the aim of the analysis for the dimensions 
analyzed in which both perceived as well as objective data quality is high. If the analysis 
indicates quadrant I, II or III corrective actions should be taken. Corrective actions are 
different in every case, depending on the dimension of data quality analyzed and the 
quadrant it falls in. In the Qualiphy project, as an objective analysis of the data was not done 
properly during the project, and the subjective assessment of data quality by the physical 
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therapists was low (Chapter 6), the data assessment would be placed in quadrant I, or at 
best in quadrant III. If this was concluded during the project, and an objective assessment 
was done, these objective results could then have been outlined in a report or scientific 
publication which then should be distributed among the stakeholders. If the results were 
positive, this would increase the chance of a higher subjective assessment by the physical 
therapists [32]. However, the high ceiling effects (see Chapter 4) would prevent the overall 
assessment from reaching quadrant IV, but would probably have sent the project group 
back to the drawing board. However, the enormous time pressure on this project did not 
allow for such a stepwise development. 
Acting upon quality information
The intention of the development of quality measuring systems such as Qualiphy is 
ultimately to improve the quality of healthcare for the benefit of the patients. What are 
drivers for the medical professionals to use the quality information if the above mentioned 
necessary conditions are met in terms of finding the balance between trust, control and 
risk perception with regard to the strategic health alliance and the assessment, both 
objective as subjective of the quality of the data? Literature shows that the results of quality 
indicators presented in feedback reports and compared to benchmarks can be a driving 
force to improve the quality of care [34-44]. Some feedback reports are more effective  than 
others however. Feedback reports which incorporated achievable benchmarks for each 
indicator, i.e. the average score of physicians performing in the top 10%, had significantly 
Figure 2. Subjective and objective assessment of data quality - Pipino et al. 2002
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higher odds of quality improvement than feedback reports without such benchmarks, for 
example[45]. However, in Qualiphy, the benchmarks were used for different purposes, i.e. 
as a performance measure used for external purposes and as a point of reference for 
internal quality improvements. What further complicated matters was that the benchmark 
as a performance measure was used by health insurers as a tool for reimbursements. 
Furthermore, meta-analyses identified some key traits of feedback reports that were most 
effective for improving the quality of care. The more frequent the feedback was, for example, 
the higher the effectiveness.  Further feedback reports that included both explicit, 
measurable goals as well as action-plans were more effective than feedback reports with 
only one of the two, or neither[46,47]. Last, feedback coming from peers seems to be more 
effective than feedback from other researchers. Other studies confirm the latter as well. 
Peer assessment of clinical performance is an important driver for guideline adherence[48,49] 
and helps to improve clinical performance[50]. 
Besides optimizing the possibilities of the feedback reports, EHRs can also be used as 
effective tools for the improvement of the quality of care. Farri et al. [51] showed that 
visualization tools in EHRs save time, but also can have a positive effect on completeness, 
which will directly improve indicator scores that measure, for example, the administration 
of information with regard to the request for help. Furthermore, including a module in the 
EHRs to document and print an after visit summary can have a direct effect on patient survey 
scores on clarity and communication[52]. 
Last, financial incentives that are targeted to improvement and are well-specified can be an 
important driver of quality improvements[42,43], provided that the physicians have an intrinsic 
motivation to change. Intrinsic motivation, i.e. the willingness and desire of health care 
professionals to improve performance, had a major influence in predicting success of quality 
measuring systems [41].
To instigate and stimulate healthcare improvements, feedback reports should be optimized, 
smart use should be made of the possibilities of the EHRs and financial incentives should 
be well-directed and well-specified. 
Methodological considerations
In Chapter 4, we assessed the psychometric properties of the eight indicators for the physical 
therapy care process. Construct validity was assessed using the known groups technique, 
in which hypotheses are formed based on known differences between groups. Unfortunately, 
there was little research on differences on process indicators between patient groups, so 
we could only test the two outcome indicators on construct validity. However, other 
researchers can use the results from the logistic multilevel analysis we performed to 
formulate hypotheses on differences between groups, as we discovered differences on 
process indicator outcomes on a number of patient characteristics. For example, elderly 
patients (older than 65 years) had significantly lower odds of receiving a higher indicator 
score than younger patients on almost all indicators. Other characteristics that showed 
134    
Chapter 7
differences on process indicators were gender, direct access patients vs. referred patients 
and chronic patients vs. acute patients. Reproducibility was also not possible to assess 
properly, due to the limitations of the data. The data we used in this chapter were collected 
in 2009 and 2010,  too far apart for a proper test-retest[53]. Between 2009 and 2010, 
confounding factors may have played an important role in the results, explaining some of 
the weak correlations between the two data points. Confounding factors, such as test effects, 
i.e. physical therapists were made aware of the quality demands and adjusted their behavior 
accordingly, or changing external circumstances may have led to an underestimation of the 
reliability. A solution to this problem would be to shorten the period between data 
collections. As mentioned before, if the data could be collected continuously from EHRs, 
this would allow for a better assessment of reliability using test retest analysis. Future 
research could use such continuous data to establish reliability of the quality indicators.
In Chapter 5, we assessed the quality of EHR data compared to survey data on the quality 
of care. One of the properties we examined was correctness. Preferably, correctness is 
assessed by comparing the results of both data collection methods to a gold standard. 
However, in the absence of such a gold standard of the quality of physical therapy, the 
survey data were compared to the EHR data. It can therefore be questioned whether we 
assessed an accurate representation of physical therapy care process of the patient, which 
is the definition given by Chan et al. [54], or more the stability of the answers, i.e. the 
reproducibility. However, when developing the quality indicators, a mixture of literature 
research, expert opinion and surveys of non-professionals was used to ensure that all 
aspects of the care process were captured in the indicators. We assessed the content validity 
to be high because of this procedure, and thus the data we collected to be a true 
representation of the care process. We therefore felt that comparing the survey data with 
EHR data in the absence of a gold standard was a valid choice.
In Chapter 6, we performed logistic regression analysis to explain the use or non-use of 
feedback reports for quality improvement. One of the limitations was that we could not use 
the actual indicator scores of the respondents in the analysis. As for the evaluation survey, 
de-identified data were collected. We were therefore unable to match the respondent to 
the evaluation survey to the data set in which the indicator scores were calculated. A premise 
for the use of feedback reports is that there is room for improvement. For a practice already 
in the top five percent, for example, it is unlikely that the feedback reports will be used for 
further improvements of the quality of care. By not being able to control for indicator score, 
we cannot assess whether the effects that were found would hold if indicator scores had 
been taken into account. The evaluation surveys that we used were not intended for the 
purpose of explaining the use of feedback reports, and therefore important items such as 
indicator scores were missing. For future studies into the reasons why clinicians use or do 
not use feedback reports for quality improvement, specific questionnaires should be 
developed which include all items that might be of importance in explaining the use or 
non-use of feedback reports. 
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Future direct ions for  E H R based qual i ty  measurements
With the EHRs as a pervasive health technology, it seems logical to make use of this 
technology for a continuous data flow for monitoring the quality of care. However, to be 
effective, new methodologies with respect to big data have to be developed and used to 
analyze these large quantities of data. In order to do this, data scientists have to work 
together with health scientists to address this issue. Furthermore, in order to move towards 
a more content based assessment of quality of care, new tools, such as text mining tools, 
rule-based algorithms and machine learning methods, have to be further developed and 
used. These tools can help to bridge between the desire of the physician to use text boxes 
to document the patient case and the desire of health researchers to standardize the EHRs 
so that the extraction of data and the calculation of quality indicators is more feasible. Text 
mining tools can help standardize the narrative information, so that the physicians can keep 
using text boxes on the front side of the EHRs, and the researchers can extract the 
standardized data from the back side of the EHRs. These new techniques are already being 
used in many fields of healthcare, for example to calculate PROMs in cancer care [55], to 
detect relevant patient cases from EHRs for condition specific studies[56], or to detect adverse 
drug reactions to medicine[57]. 
Another opportunity that continuous data collection presents is the ability to use cohort 
embedded designs to assess the effectiveness of clinical interventions for example. There 
will not be a need for extra data collection, because everything is already in the black box 
of the EHR. It will simply be a matter of extracting the right information. Researchers can 
save money and time in these types of study designs by making optimal use of the already 
available data. The data can also be used to predict outcomes based on all the available 
data on influential patient characteristics, and other factors that are found to influence the 
possible outcome of the treatment. That way, the system can serve as a guide to help 
physicians in choosing the best treatment with the highest possibility of success. 
The potential of electronic records both for medical professionals and for researchers is 
enormous, but it is going to take considerable effort from data scientists, physicians and 
researchers to unlock this potential. 
Conclusions
• Healthcare projects to develop measuring systems to monitor and improve the quality 
of care should be considered as strategic healthcare alliances. To ensure success, efforts 
should be made to build trust, decrease the (perceived) risk for different stakeholders, 
and agree on control mechanisms. These efforts should be maintained throughout the 
project and should be described and studied in future research to study their effect on 
predicting the success of a healthcare project.
• Objective assessment of data quality, i.e. by testing of the clinimetric properties of the 
quality indicators, as well as a subjective assessment of the same properties perceived 
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by the users should be an integral part of the development phase. By comparing the two 
forms of assessment, discrepancies can be dealt with. Successful use of the quality 
indicators depends on a high assessment of both types. Furthermore, employing item-
reduction strategies in the development phase increases feasibility as it reduces 
respondent burden.
• Continuous data extraction from EHRs seems to be the best method of data collection to 
measure the process of clinical reasoning, as it decreases respondent burden, and 
increases reliability and validity of the data. EHR formats have to be uniform to be 
comparable, and extra effort should be put into maintaining the privacy of the patients. 
Furthermore, text mining tools have to be developed or adapted for this specific domain, 
so that the health professional can describe the patient case in a narrative manner, and 
the health care researcher can utilize the narrative data for quality research. 
• Last, to stimulate quality improvements, feedback reports need to be more frequent and 
contain explicit and measurable goals as well as action-plans. Furthermore, EHRs can be 
supplemented with visual clues to assist the professional in the administration process 
and can be fit with extra modules, such as documenting and printing a post visit summary 
to enhance communication with the patients. Finally, well-specified and well-directed 
financial incentives aimed at improvement can further increase the quality of care.
Measuring the quality of healthcare remains a complex and challenging task. It is a balancing 
act between the needs and desires of different stakeholders, between trust and control, 
between objective and subjective quality. Above all, it is to the benefit of the patients so 
that they receive the highest possible quality of care. Working together with so many 
different stakeholders and different aims is as difficult as dancing the tango with three 
persons. It takes high levels of concentration, trust and commitment of all stakeholders 
involved. With this thesis, we have contributed to writing the choreography for such an 
intricate dance.
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